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Towards the Hoverliner 


N recent days the future of the Hovercraft has brightened to a positive gleam 
—a gleam which has suffused new light throughout the aircraft industry. 
For it is by that industry, with its knowledge of light structures, advanced prime 
movers and airflow behaviour, that the Hovercraft must be nurtured. The 
nurturing will demand millions of pounds, and assurance has been given that the 
money will be forthcoming. There is as yet no indication of how it will be 
apportioned, but clearly Saunders-Roe should be well in the running—as they 
assuredly deserve to be, having regard to their past ill-fortune and to their 
technical contribution to the Hovercraft programme. 

The snag, of course, has been America (as it so often is). It was America’s 
resources and resourcefulness that were giving the Hovercraft protagonists their 
only real worries while the SR-N1 was making headlines. But now that their 
representatives have visited the States they report that effort there is spread 
rather thinly. And Hovercraft patents appear to be watertight. 

A 400-ton, 90-knot Hovercraft is already in prospect, though it is recognized 
that this form of vehicle will have to prove itself with more modest loads over 


shorter distances before a competitor to the ocean-going ship would justify 
capitalization. It is nevertheless declared: “At a cruising speed of 125 knots the 
transatlantic run could be completed in 24 hours, and the lower fares that should 
be possible, as compared with aircraft, would have considerable passenger 
appeal.” 

Which is the sort of fighting talk that we in the aircraft industry like to hear— 
being in the Hovercraft industry. 


A.R.B. and A.T.B. 


HERE is little doubt that the safety record for 1959 will turn out to be the 

best ever for British airlines. Yet it is perhaps unfortunate that the very 
absence of calamity has led discussion on the regulation of Britain’s airlines to 
concentrate on economics rather than safety. 

Advent of the Air Transport Board, responsible among other things for 
assessing airlines from the safety angle, will demand much fresh thinking on 
safety matters. This country’s past efforts have been concentrated along three 
channels: airworthiness, accident investigation and enforcement of regulations. 
To these must now be added a fourth, which has for too long been neglected, 
namely vulnerability, or accident proneness. 

Of the various organizations in a position to advise the Air Transport Board 
on safety matters, and particularly on this difficult problem of vulnerability, none 
is better qualified than the Air Registration Board. Over some twenty years this 
body has accumulated a fund of experience that is the envy of all airfaring nations 
—not excluding the United States. This is not only because the A.R.B. has been 
independent of outside interests; it is also largely due to the type of people who 
have been drawn into the Board’s employment and to the fact that they remain 
long enough in their jobs to acquire a deep interest and knowledge of the safety 
business that is usually denied to their nomadic Civil Service counterparts. 

Any move to bring the A.R.B. under the wing of the Aviation Ministry must 
be roundly condemned; its primary virtue of unbiased, independent skill is the 
very quality which demands the formation of a specialized Air Transport Board 
separated from the Ministry. 
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ROLLS-ROYCE ENGINED like its Silver 
Star chaseplane is the first Canadair 
CL-44 transport for the R.C.A.F. The air- 
craft has already been demonstrated before 
senior officers and government officials. 
At the controls were W. S. (Bill) Long- 
hurst, chief pilot of engineering flight test, 
and co-pilot G. T. (Scotty) McLean 


FROM ALL 
QUARTERS 


Prince Philip’s ‘‘First’’ 

ECOMING the first member of the 

Royal Family to fly on a on- 
wealth tour as a pilot and not as a 
passenger, the Duke of Edinburgh 
reached Accra on Monday evening for 
his visit to Ghana after flying from 
Hatfield in a Heron of the Queen’s 
Flight. With S/L. K. J. E. Hannah as 
captain of the aircraft, Prince Philip took off from Hatfield just 
after 0600 hr last Sunday morning. Stops were made at Cognac 
(a diversion from Bordeaux, where there was fog), Palma in 
Majorca and El Golea in the Sahara, where a night-stop was 
made. On Monday the Heron landed for refuelling at Tesalit, on 
the Sahara route to French West Africa, and at Niamey on the 
River Niger. 


Ramjet Collaboration 


N announcement from Filton last week revealed the existence 
of a technical collaboration agreement between the Royal 
Swedish Air Board and Bristol Siddeley Engines Lid., covering the 
development of ramjet engines. Signed in 1957, the agreement 
has hitherto been confidential. The announcement states:— 
“Under the terms of the agreement, Svenska Flygmotor AB were 
designated as the agents of the Royal Swedish Air Board, and the 
exchange of technical information therefore took place between 
The collaboration covers the whole 


Flygmotor and Bristol Siddeley. 
field of ramjet engineering. 

“This arrangement has been of mutual benefit: research carried out 
by Flygmotor in Sweden has influenced the design of Bristol Siddeley 
ramjets, and the development of ramjets in Sweden by Flygmotor has 
been accelerated by the use of Bristol Siddeley experience, particularly 
in realms of test procedure and firing range techniques.” 
































Mig-19 or Yak-25? 
‘THE latest bulletin issued by the Fédération Aéronautiqu 
Internationale confirms an altitude record of 20,174 m 
(66,187ft) with a useful load of 2,000 kg (4,409 Ib) to the credit of 
an RV monoplane. This is described as having a mid-set swept 
wing and two 37V turbojets. The thrust is given as 4,000 kg 
(8,818 lb), but whether individual or combined is not made clear. 
In all likelihood the thrust is for an individual unit and the 
aircraft may well prove to be of the Mig-19 or Yak-25 type. The 
record was set up on July 29 last at the airfield of Bykovo. 


Developing the Hovercraft 


ONCE Hovercraft have proved their capabilities, their intro- 
duction on the Channel run could produce a revolution in 
transporting goods to and from the Continent. Trans-ocean 
Hovercraft are expected to need at least a decade to develop; the 
vehicle will first have to prove itself over shorter ranges. 

These optimistic but guarded forecasts were given in a paper 
on the SR-N1 Hovercraft delivered to members of the Row 
Institution of Naval Architects in London on Thursday last week. 
Its joint authors were Mr. P. R. Crewe, Chief Engineer (Hydro- 
dynamics) of Saunders-Roe Ltd., and Mr. W. J. Eggington of 
Hovercraft Development Ltd. 

Operation of the SR-N1 had shown that spray and dust might 
be problems in the civil application of Hovercraft, especially at 
cruising speeds below 50 kt. The main problem was to reduce toa 
minimum the power requirement for forming the air curtains 
which contained the supporting cushion. This reduction would 
lessen the amount of spray or dust thrown up. 


Fairey’s Year 


AVIATION activities by the Fairey Co. Ltd. “have continued 
satisfactorily but on a diminishing scale.” This was the 
summing-up given by Mr. Geoffrey W. Hall, chairman and 
managing director, at the annual general meeting on Thursday 
last week. He said the Gannet AEW.3 “had proceeded in a most 
satisfactory manner,” and referred to the Indonesian order for 18 
of the earlier version; abandonment of the Ultra-light helicopter 
had been a great disappointment, but with their Airco colleagues 
Fairey had high hopes of the D.H.121. As to the Rotodyne, the 
chairman said his company was within a few weeks of the signa 
ture of a development contract “which would ensure the Govern- 
ment supporting us to the extent of some £4m.” There appeared 
to be “every probability” of an order for military Rotodynes, plus 
an initial six for B.E.A. 

Within the political context of the Government insistence 00 
companies merging, Mr. Hall said it was difficult to decide a 
such a moment whether to persist with a project so large and com- 
plicated as the Rotodyne, which could well have an immense effect 
on the company’s future and financial position over the next sixo 
seven years, without a sufficiently large Government order. 

On the financial side of his 1958-59 review, the chairmat 
announced a fall in profits—directly related, he said, to the reduc- 





ANTI-DEMOLITION BOMBING: “Dive bombing” by tanker aircraft 
are providing a blitz weapon against forest fires in the U.S.A. Air 
like the Grumman TBF, shown here on a test run, carry as much & 


1,200 gal of fire retardants 
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tion in volume of aircraft work. Group trading profit, before 
deducting research and development expenditure, had faHen from 
last year’s record total of £2,771,849 to £1,114,321. With research 
= development expenditure during the year deducted, the fall 

fits was proportionately even greater: £509,911 as against 


£2231, 146. 


Falling 143 Miles 


PARACHUTE descent from 76,400ft (about 144 miles) was 

successfully made last week by Capt. J. W. Kittinger of the 
U.S.A.F., who fell for three minutes before his parachute opened 
automatically at 10,000ft. His descent, made from an unmanned 
balloon over the White Sands proving ground, New Mexico, was 
one of a series of tests by Air Research and Development Com- 
mand of clothing and equipment. U.S.A.F. headquarters said 
that the jump constituted a record distance for free fall and was 
the longest in aerial history. 


IN BRIEF 


A dinner was being given by the Royal Aero Club in honour of 
Sir Frederick Handley Page last Tuesday evening. 


Sir Steuart Mitchell has been appointed Controller of Guided Weapons 
and Electronics, Ministry of Aviation. He was formerly Controller of 
Royal Ordnance Factories. 


During trials in U.S.S. Independence a tanker version of the Douglas 
A3D-2 Skywarrior made three take-offs at a gross weight of 84,000 Ib, 
believed to be a new record for carrier-based aircraft. 


Mr. J. E. Armitage, F.C.W.A., has been appointed commercial 
director of Vickers-Armstrongs (Aircraft) Ltd. in succession:to Mr. J. 
Anderson, who has retired on account of continued ill-health. 


The Boeing Airplane Co. and Vertol Aircraft Corporation have agreed 
to negotiate for the acquisition by Boeing of Vertol, which if acquired 
will continue as the Vertol Division of the Boeing Airplane Co. 

The Dutch Minister of Defence, Dr. Simon H. Visser, has been 


visiting the U.S. and Canada for talks on future intercepter equipment 
for the Royal Netherlands Air Force, which at present operates Hunters. 

The Rt. Hon. G. R. Strauss and Mr. G. R. Chetwynd have been 
appointed Labour front-bench speakers for the Opposition on aviation 
matters. Mr. Strauss is M.P. for Vauxhall and Mr. Chetwynd for 
Stockton-on-Tees. 


STEEP TURN by the Royal Navy's latest aircraft carrier, H.M.S. “Hermes,” 
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MOMENT OF 
TRUTH: The highest 
parachute leap in 
history—by Capt. 
Joseph W. Kittinger, 
Jr, of the U.S.AF. 
His departure from a 
balloon at 76,400ft is 
here recorded by an 
automatic camera. 
The descent is re- 
ferred to in a news- 
item on this page 


F 
i 

The Soviet Union has claimed a world record for helicopter speed 
over a triangular course, an Mi-6 with a crew of four having achieved 


a speed of 268.92 km/hr (about 168 m.p.h.) last Saturday at an altitude 
of 500 m (about 1,625ft). 


In the recent Aircraft Recognition Society annual photographic com- 
petition, judged by Mr. Charles E. Brown, both prizes for black-and- 
white entries (ground and ground-to-air) were won by Mr. G. R. Wrixon. 
The colour transparency prize went to Mr. P. M. Corbell. 


During a visit to the Cricklewood, London, factory of S. Smith and 
Sons (England) Ltd. on November 19, the Duke of Edinburgh saw, 
in addition to automobile equipment, the company’s rapid processing 
photographic projector. The royal visitor was received by the chairman, 
Mr. Ralph Gordon-Smith. 


The C. P. Robertson Memorial Trophy, awarded annually by the Air 
Public Relations Association for “the best interpretation of the Royal 
Air Force to the public,” was being presented to Mr. John W. R. Taylor 
last Wednesday (November 25) for his book C.F.S.—Birthplace of Air 
Power and for other writings on R.A.F. subjects. Mr. Taylor’s name 
will be familiar to Flight readers as a contributor for many years. 





This special issue of ‘‘Flight,"’ 
greatly enlarged, will appear 
next Friday, December 4 


@ AIRPORTS 
and their equipment 





which was being commissioned last Wednesday. This 22,000-ton vessel 


has all the newest seaborne flying aids, some of which can be seen in this picture: angled deck, steam catapults, CCA radar (forward on the 
starboard side), Type 984 radar and mirror landing aid. She is to operate Scimitars (NA.39s later), Sea Vixens, Whirlwinds and Gannet AEW.3s 

















pues’ SYSTEM | 





BendixJDRA-12 Doppler Progress 


ALTHOUGH the Bendix DRA-12 Doppler, first details of which 
were recorded in Flight for February 27 this year, was designed 
for civil use, a considerable number of military orders have been 
received. It isan FM/CW X-band system using a multiple linear- 
waveguide array arranged in two symmetrical halves which may 
be mounted end-to-end, side-by-side or separated laterally by 
6 or 7 feet. The aerial halves are only one inch deep and contain 
no moving parts. In fact the only moving part in the whole equip- 
ment is the on-off relay; and the only vacuum tube is the special 
transmitting klystron. Tracking is accomplished by a digital 
computer made up of a series of printed-circuit transistorized 
modules. Synchro-servo conversion to analogue values is used 
for driving the groundspeed and drift indicator. Total weight, 
less cables, is 60 lb, power drain 150 W, radiated power 0.5 W and 
cost of a single installation $16,500. A duplicate installation using 
a single aerial would cost about $11,000 more. 

The transmission pattern is a four-beam Janus system with 
downward and lateral inclinations of 23 deg and 10 deg respec- 
tively. The indicating limits in pitch only or roll only are reached 
when the beams are almost vertical to the ground. In pitch 
and roll together signal would be lost, but a correction can be 
applied if signals from a relatively simple gyro vertical are avail- 
able to the computer. The magnetic amplifier for the gyro input 
is a permanent feature of the computer, whether gyro corrections 
are used or not. 

Some 70 hr of flight testing in a Beech 18 have been completed 
over the Baltimore area since early this year. Flights have been 
made at heights between 35ft and 12,000ft, with greater altitudes 
simulated by attenuation of the returned signal. Roll attitudes 
up to 60 deg have not caused loss of signal at 2,500ft and differ- 
ences of 55 db in reflected signal between hilly country and sea 
have been successfully accepted. Although the official lowest 
indicating speed is 100 kt, apparently accurate signals have been 
achieved at about 60 kt, although this cannot be actually checked. 
Official temperature limits have been set at —40 deg C to 
65 deg C, partly because of the switching characteristics of the 
ferrite in the aerials. Temperature limits in practice are claimed 
by Bendix to be about — 65 deg C and 70 deg C. Efficient tracking 
has been maintained at — 20 db below noise. 

The DRA-12 provides a warning not only of loss of signal but 
also of inaccurate operation. A certain combination of the 
returned signals from the four beams must always equal zero if 
the system is functioning correctly and if, for example, side-lobes 
are being received instead of the main beams, the result will not 
be equal to zero and the warning signal appears. 

Following the series of trials in the Beech 18, a DRA-12 is now 
being installed in a Boeing 707 for true high-altitude tests. Pre- 
production models are now being made and full production is to 
start next January or February. No American military contract 
has covered development, but the U.S.A.F. is now preparing to 
evaluate the DRA-12 and will possibly retrofit F-100s. Bendix 
claim that it is the only Doppler which could be accommodated 
in the aircraft. In the Fiat G.91 for German, Greek and Turkish 
air forces the aerial of the DRA-12 (working with the P.H.I. 3B 
computer) is mounted in the 1.5in-deep space below the air intake. 
A gyro vertical is provided for correction during bank and roll. 
For airline use it would be combined with the Computing Devices 
of Canada Skyline computer which provides along- and across- 
track information for two legs with warning 10 miles or one 


Narco’s Mark VI navigation and communication receiver, left, and the new Collins 618F-1 360-channel V.H.F. transmitter/receiver 
for light aircraft. Both are described in a news item on this page. The Narco Mk VI weighs 6.5 |b and the Collins 618F-1, 12.6 |b 
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minute before the end of a leg and automatic changeover to the 
second leg. 

Bendix claim that accuracy is to 0.25 per cent of groundspeed 
on an accurate, simulated return signal fed to the aerial. During 
a 180 mile out-and-return flight in the Beech 18, the position 
indication was within 300ft at the end of the flight. Bendix have 
designed five checking systems including a computer card-checker 
in which the tested card is compared on a dual-trace scope with 
a known good one. A special trolley has also been designed fo 
positioning beneath the aerial and supplying calibrated signals 
for checking the overall system in the aircraft. 


Comet 4B Flight Simulator 


A FLIGHT simulator for the Comet 4B was last week accepted 
by B.E.A. at the airline’s training centre at Southall Lane, Heston, 
from the Air Trainers Link Division of General Precision 
Systems Ltd. 

The simulator is a moving-base replica of the Comet 4B 
flight deck and was designed, manufactured, delivered and 
installed within 20 months. A series of tests by B.E.A. and bya 
team from the Ministry of Aviation was completed before the 
handing-over and approval has been given for the use of the 
simulator in renewing flight-instrument ratings to captains and 
first officers. Acceptance of the simulator before the Comet 4B 
entered service has allowed the company to begin route flying of 
the Comet 4B at an earlier date. 


S.T.C. Altimeter in America 

Tue Federal Aviation Agency is to carry out a series of tests at 
Atlantic City on a Standard Telephones and Cables STR.30B radio 
altimeter. Initial tests this winter will be followed by further trials 
as part of the Agency’s programme “of evaluating both American 
and foreign equipment for possible use in improving aviation 
equipment.” The STR.30B is a general-purpose radio altimeter 
with 0-500ft and 0-5,000ft ranges and has been used for B.L.E.U. 
blind-landing development. The transistorized STR.41, also a 
general-purpose instrument, was shown at the recent S.B.A.C. 
display and the STR.40 is a transistorized unit specifically 
intended for a civil autolanding use. 


Two New Small Radios 

Two V.H.F. radios suitable for light-aircraft use are now being 
offered by Narco and Collins Radio Co. The Narco Mark VI isa 
6.5 lb, 190-channel receiver with crystal tuning and a left/right 
pointer and bearing wheel designed for use as a navigation receiver 
or standby radio. It is complementary to the Mark V which has 
90 transmitter channels and 190 receiver channels. Frequency 
range of the Mark VI is from 108 Mc/s to 126.9 Mc/s and it con- 
tains its own power supply. The complete radio is mounted 
behind a control panel measuring 6}in wide xX 3in high xX 12}in 
deep. Cost is $950. An I.L.S. and V.O.R. navigation unit may be 
added to the Mark V receiver/transmitter so that various com- 
binations can be built up to provide standby and simultaneous- 
operation capacity. 

The Collins 618F-1 is in two units of which the 
3}in x 5jin X 94in panel-mounted unit contains controls, tuning 
and most of the R.F. circuitry. The other unit houses fixed LF. 
amplifier, audio amplifier/modulator and power supply, the last- 
named adaptable for 12 or 24 V. The 360 channels cover 118 Mc/s 
to 135.95 Mc/s in 50 kc/s spacing using single-channel simplex/ 
double-channel simplex operation. 





Hughes Aircraft Co. is to build a £100,000 factory at Glenrothes, 
Fife. Production of semi-conductor devices and allied electronic com- 
ponents is to begin there next September. The new factory will form 
part of the recently organized Hughes International. 

National Aeronautical Corp. (Narco) has received $273,000 contract 
to design and deliver 20 low-cost D.M.E.T. units to F.A.A. by Septem- 
ber 1960. Six years ago Narco developed a D.M.E. receiver and sold 
300 units for airline and executive aircraft. 
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Missiles 
and Spaceflight 


DEVELOPING DYNA-SOAR 


The U.S.A.F. decision to share development of the Dyna-Soar 
boost-glide vehicle between Boeing and Martin (Flight, Novem- 
ber 13) will involve the selection of a new group of subcontracting 
companies for this project. Selection of these firms will be by the 
two main contractors—Boeing is responsible for the glider and 
Martin for the rocket booster—subject to U.S.A.F. approval. 

In the first phase of the Dyna-Soar programme, two competitive 
industry teams were headed by Boeing and Martin. The Boeing 
team, excluding the rocket booster manufacturer, comprised 
Aerojet-General, launching base design; Chance Vought Aircraft, 
pilot capsule and escape mechanism; General Electric, tracking 
and telemetering; Ramo-Wooldridge, reconnaissance system; 
Autonetics Division of North American Aviation, automatic flight 
and landing system; Goodyear Aircraft, radio guidance system; 
and R.C.A., high-resolution radar development. Working together 
with Martin were Bell Aircraft Corp., boost-glide vehicle; Bendix 
Aviation, communications, telemetry, hydraulics and electrical 
systems; Goodyear, crew escape capsule and radar system; 
Minneapolis-Honeywell, guidance and navigation; and American 
Machine and Foundry Co., ground-handling and launching 
equipment. 

The current position of the two main companies is that 
Boeing is principal contractor with responsibility for manufacture 
of the vehicle, integration of vehicle sub-systems, integration of 
vehicle and booster, and assembly and test; while Martin is to 
manufacture the booster (which has not yet been specified). 
Systems management for the Dyna-Soar programme will be 
handled by the existing Dyna-Soar weapon system project office 
at the Wright Air Development Division of Air Research and 
Development Command. According to the U.S.A.F., the National 
Aeronautics and Space Administration also will have a “full and 
authoritative role” in the programme. On the question of the 
selection of subcontractors, the Air Force has said that those 
companies concerned with the vehicle in the first-stage Boeing 
team, or with the booster in the Martin team, will not necessarily 
be chosen. 

It is reported that the Dyna-Soar programme will have cost 
$53m up to and including fiscal year 1960. Experience from 
both Project Mercury and the X-15 programme will be available 
before the first manned Dyna-Soar flights are made in about three 
years’ time. Initial tests will probably employ a B-5S2 aircraft 
for air-launching, as with the X-15, and unmanned glider launches 
by means of Titan boosters from Cape Canaveral. 

The broad purpose of Dyna-Soar will be to explore the 
technical problems of flight in the sub-orbital flight regime, with 
special emphasis on military problems. The vehicle will be 


Right, Marshal of the Royal Air Force Sir Dermot Boyle was a recent 
visitor to the Douglas Aircraft Company at Santa Monica, where he 
was shown a sectioned Thor IRBM model by Elmer P. Wheaton, the 
company’s vice-president engineering, missiles and space systems. Far 
right, Dr. Wernher Von Braun presents a model of the Saturn space 
vehicle to Roy W. Johnson (right) who recently announced his resigna- 
tion as director of the Advanced Research Projects Agency of the U.S. 
Defense Department. The presentation took place recently at the 
Pentagon (Saturn news item overleaf) 
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An engineer of McDonnell Aircraft Corp extracts himself from a 
mock-up of the Project Mercury capsule in a test tank at the company’s 
St. Louis plant. The mock-up is being used to train the seven Mercury 
astronauts in procedures after landing (the cap , it is planned, 
will come down somewhere in the Atlantic). The four large flotation 
bags are automatically inflated on impact 





designed to accomplish boost-glide flight, using both centrifugal 
force and aerodynamic lift, otherwise known as dynamic soaring. 
According to the U.S. Defense Department the vehicle will have 
“capabilities for many varying missions,” because it will be able to 
operate from the outer fringe of the atmosphere down to well 
within the atmosphere where it can manoeuvre and be recovered 
undamaged. By varying the original rocket boost and thus the 
velocity, and with the control available to the pilot, it will be 
possible for the Dyna-Soar vehicle to circumnavigate the Earth, 
followed by a normal landing. 

The programme arose out of Air Force and industry studies, 
between 1954 and 1957, into the hypersonic flight area. In 
November 1957 a development plan was approved and a develop- 
ment directive issued. Proposals were received from seven pros- 
pective contractors in March 1958, and the selection of Martin 
and Boeing was announced in June of that year. 


R.A.F. THORS OPERATIONAL 

During the past year the four squadrons of R.A.F. Bomber Com- 
mand armed with the Thor IRBM have worked up to an 
operational standard. In theory each squadron has 15 rounds 
stored horizontally on launchers in a T-15 readiness condition. 
All 60 R.A.F. emplacements are now more or less working and 
the number of countdowns completed is probably well into four 
figures. Eight courses have completed their training in the U.S.A. 
with Douglas, Rocketdyne, AC Spark Plug and the U.S. Air 
Force, each course culminating in a live firing at Vandenberg 
A.F.B. 


BLACK KNIGHT 5 

On November 10 the Australian Minister of Supply announced 
that the fifth Black Knight re-entry research vehjcle achieved an 
altitude greater than 450 miles and a speed greater than M 10, 
finally landing very close to the planned impact point. Black 
Knight is thus maintaining its extraordinary trouble-free record, 
for which the credit may be shared by the R.A.E., Saunders-Roe 
and Bristol Siddeley. 


SOVIET STOCKPILE 

Last week Soviet Prime Minister Krushchev said that he had 
recently visited “a Soviet factory where 250 rockets with hydrogen 
warheads were manufactured in a year on an assembly-line 
basis.” He went on to say that the Soviet Union had stockpiled 
so many rockets with atomic and hydrogen warheads that, “if 
we were attacked we could wipe off the face of the Earth all our 
potential enemies, but we are ready to destroy all these weapons 
immediately if others will follow.” 


JINDIVIK DELIVERIES TO U.K. 

According to Mr. Hulme, Australian Minister for Supply, 
deliveries of Jindivik 2Bs to Britain against an order for 50 have 
now been in progress “for some time.” He went on to say “I 
believe Britain will order at least another 40 for use in ground-to- 















































Missiles and Spaceflight .. . 


air and air-to-air weapons trials in the United Kingdom.” He 
also emphasized the savings which were being realised by the 
Jindivik’s longevity; although the design life was seven missions, 
one Jindivik had already made 40 flights and the mean achieved 
life last year was 14 flights. 


SIDEWINDERS’ PUNCH 

Since the beginning of October several air-to-air rockets have 
been launched from R.A.A.F. Avon Sabres and subsequently 
destroyed by Sidewinder IR-homing missiles fired from the same 
aircraft. On November 6 a Sidewinder was fired over Woomera 
against a Jindivik, at an altitude greater than 40,000ft; a statement 
by the Australian Minister for Air says “it blew the target out of 
the sky a few seconds after being released.” 


MISSILES IN WYOMING 
Warren A.F.B., Wyoming, is approaching ICBM operational 
capability; last month the first Atlas was delivered there and it 
is now on a launcher at Site A, home of the 564th Missile Squad- 
ron. On November 10 the supply of missiles to Warren produced 
a landmark in the deployment of the Atlas weapon system; on that 
date a Douglas C-133B Cargomaster airlifted a complete missile 
from San Diego, the first time that an Atlas had been deployed 
other than by surface means. Using the C-133B ballistic missiles 
may be delivered 20 to 30 times faster than by surface means, and 
at a dollar saving of 20 per cent. 


A... 


Be 





















FLIGHT, 27 November 1959 


This Bell HU-1A Iroquois (Lycoming T53 free turbine) is undergoing 
evaluation tests at the U.S. Army Missile Agency armed with six Nord 
S.S.11s. There is a chance that S.S.11s may be made in the U.S.A. 


U.S. RADIO TELESCOPE IN SCOTLAND 


An American-sponsored steerable radio telescope, 142ft in 
diameter, has been constructed and is now in working order near 
Fraserburgh, Aberdeenshire. The instrument will be used as a 
radar telescope to study reflected signals from the Aurora, and 
will be in operation “for at least a year.” 

The cost of the radio telescope, reported to be £80,000, has been 
borne by Stanford Research Institute from a grant made by the 
U.S. Air Force. A four-man team from the institute, led by John 
Schlobohm, is operating the device, and will be assisted by 
scientists from the Ministry of Aviation’s Royal Radar Establish- 
ment at Malvern. The aerial structure weighs about 200 tons, and 
the area of aluminium mesh forming the parabolic reflector dish 
is over one-third of an acre. 





A major delay in the development of Polaris may have been resolved 
by a successful firing from Cape Canaveral on November 20. The last 
previous firing was on October 12 and it was the third successive failure, 


Several unofficial reports allege that Soviet ballistic re-entry bodies 
are falling into the north Pacific Ocean. Previously Russian flight test- 
ing of ballistic missiles has been confined to the boundaries of the 
U.S.S.R. 


On November 18 the U.S. Atomic Energy Commission revealed basic 
details of a miniature nuclear reactor, designed to produce 3 kW of 
electrical power for spacecraft. Designated Snap 2, the reactor weighs 
some 220 lb without shielding and is fuelled with enriched uranium, 
A model appears in a photograph below. 


According to the Australian Committee of Public Accounts, expendi- 
ture on the rocket range at Woomera in the financial year which ended 
on June 30 last, amounted to £2,394,864 sterling; the appropriation was 
£3,244,800. This substantial underspending was stated to have resulted 
in “much smaller recovery by Australia from Britain than was 
anticipated.” 


Speaking at a Press luncheon in Washington on November 19, 
Dr. T. Keith Glennan, NASA administrator, said that informal talks 
between Russian and U.S. scientists had begun with a view to a 
co-operative programme of space exploration. Discussions had taken 
place between the group of Soviet scientists attending the A.R.S. 
meeting and Dr. Hugh Dryden, deputy administrator of NASA. 


Designated Strong-Arm 2, a five-stage U.S. Army research rocket was 
launched from Wallops Island on November 18 in an experiment to 
obtain ionospheric data. A luminous sodium vapour cloud was success- 
fully released, but the third-stage Nike failed to ignite and an altitude 
of only 18.9 miles was achieved (a similar rocket launched on November 
10 reached 1,050 miles). The following day a Nike-Asp rocket was 
fired from Wallops Island, reaching an altitude of 160 miles: an attempt 
to release a second sodium vapour cloud was unsuccessful. 


A successful launch into satellite orbit followed by failure to recover a 
re-entry capsule was the familiar pattern repeated on November 20 
in the eighth firing in the U.S.A.F. Discoverer series from Vandenberg 
Air Force Base, California. Launched by means of a Thor-Hustler, the 
Lockheed-built Agena satellite (comprising the entire second stage, with 
Bell Hustler engine and 300 Ib re-entry capsule) entered a more eccentric 
orbit than scheduled, and the signal for capsule ejection was therefore 
made after 15 orbits instead of 17. It was believed that the capsule was 
successfully ejected—over Alaska at about 9.20 p.m. G.M.T. on 
November 21—but that the parachute failed to open and the capsule 
sank in the sea near Hawaii. 


At the 14th annual meeting of the American Rocket Society (Washington, November 16-20): Left, 
Prof. Leonid Sedov (U.S.S.R.), Irwin Hersey (U.S.A.), Yuri S. Galkin and Valeyan |. Krassovsky 
(U.S.S.R.) examine a Discoverer model. Centre, A.E.C. chairman John A. McCone explains a model 
of the Snap 2 miniature nuclear reactor (news-item above). Right, Dr. Howard S. Seifert, new A.R.S. 
president; Dr. Walter Dornberger and Col. John P. Stapp, the outgoing president 
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ONLY BRITISH OXYGEN 
gives aviation this complete service 


Liquid and gaseous oxygen for breathing 

Liquid oxygen and nitrogen for missiles 

Oxygen and nitrogen services for missile testing 
Mobile oxygen plants 

Liquid oxygen storage and handling equipment 
Liquid oxygen converters, regulators and valves 
Liquid nitrogen explosion suppression systems 

Gases and welding equipment for aircraft construction 
Spares and repair facilities for N.A.T.O. 


On the ground...in the air 


BRITISH OXYGEN BRITISH OXYGEN 
GASES LIMITED ENGINEERING LIMITED 





BRITISH OXYGEN BRITISH OXYGEN 
ARO EQUIPMENT LIMITED RESEARCH AND DEVELOPMENT LIMITED 





Intensive research continues on cryogenic problems and associated development 
projects. We shall be pleased to assist you with your problems. 
ASSOCIATED COMPANIES THROUGHOUT THE COMMONWEALTH ... 
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BRITISH OXYGEN AVIATION SERVICES CO 
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MEETING THE ARGUS 


Canada’s Great Ocean Patroller 






and cutaway drawing of the CL-28 Argus, the maritime 

reconnaissance aircraft derived from the Bristol Britannia 
by Canadair at Montreal. In the Royal Canadian Air Force the 
Argus is known as the CP-107. The first unit to be equipped 
with CP-107s is No. 405 M.R. Squadron, based at Greenwood, 
Nova Scotia—formerly a Lancaster unit—and some little time 
ago we were privileged to examine their new aircraft. 

Three aircraft were detached from No. 405 Squadron during 
the summer for a tour of the Ist Canadian Air Division in France 
and Germany, demonstrations in the United Kingdom and, finally, 
participation in manceuvres with the R.A.F. and Royal Navy 
from the Joint Anti-Submarine School at Londonderry. 

We saw two of the three aircraft at Northolt, Middlesex. Open- 
ing the proceedings, A. Cdre. W. I. Clements, A.O.C. Maritime 
Air Command, R.C.A.F., spoke briefly of his Command’s work 
and then introduced S/L. L. Read, B Flight Commander, 405 
Squadron, and Detachment Commander. 

As is well known, the Argus utilizes wings, tail unit and landing 
gear essentially similar to those of the Bristol Britannia airliner. 
The fuselage, however, is entirely new, being unpressurized and 
containing a pair of 18ft 6in weapons bays beneath the floor and 
a vast array of military equipment. The third major change is 
that, owing to the need for extreme low-altitude endurance, 
the Britannia’s turboprops were exchanged for Wright Turbo- 
Compound piston engines. 

Primary réle of the Argus is protracted maritime patrol and 
anti-submarine search and strike operations. In the R.C.A.F. it 
has a secondary rdéle as a transport, and can also fulfil such other 
functions as reconnaissance, surveying and rescue missions. 

Every effort has been made to provide maximum window area, 
to increase the visual search capability of the aircraft. The entire 
forward hemisphere can be covered from the bow position (which, 
the nose being entirely glazed, is reminiscent of World War II 
bombers), and removal of numerous instruments and controls 
from the flight deck to the flight engineer’s position has permitted 
extension of the window area around the cockpit. Finally there 
are two beam-search positions, each with a large bulged window. 
H Well over 6,000 Ib of military electronic gear is carried. Standard 
j communications equipment includes the ARC-38 h.f. set (35,000 
frequencies, with any 20 pre-set) a 24-channel v.h.f. and a Collins 


[: Flight for October 4, 1957, we published a full description 
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GYRO ORIFT RATE 


As a properly integrated weapon system, the Argus is far removed 
from “seat of the pants” flying; this diagram illustrates the basic 
inputs and outputs of the flight-control system 


u.h.f. with 1,750 channels. The search radar fitted to the Mk 1 
Argus is the well-known American APS-20, the presence of which 
is rendered obvious by the grotesque size of the chin-mounted 
radome. Current Argus Mk 2s are fitted with a much smaller 
radome, within which is housed the scanner of a new British radar. 
Although of lower power than the APS-20 this British equipment 
1s some 1,600 Ib lighter, and is actually more suitable for the types 
of target in which the Argus is interested, the sea return in 
Particular being reduced substantially. The signal from the 
scanner is tied into the Antac system, as described shortly. 
As the photograph overleaf indicates, three of the crew in the 
tactical compartment are concerned with electronic counter- 
measures. As always, discussion of e.c.m. equipment is largely 
forbidden, but it can be determined that both broad- and narrow- 
band receivers are carried, and one of the numerous e.c.m. aerials 
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Parked at Northolt, Middlesex, 20723 receives the once-over from a 
variegated assortment of Service and civilian onlookers. The two U.S. 
Air Force ground staff are pondering the MAD stinger 


is a large vertical cylinder faired by a blister above the flight deck. 

The final 10ft of fuselage is a magnetically inert fairing over 
the magnetic anomaly detector equipment. The Argus has been 
found to be a very good MAD platform, showing marked advances 
over the P2V Neptune; in fact the only drawback appears to be 
that the limiting ground angle of 9 deg can easily be reached on 
take-off, with disastrous consequences to the MAD “stinger.” 
Other aerials worth mentioning are the electrically isolated upper 
part of the fin and the axial localizer strips along the fuselage. 

Each of the two weapons bays can accommodate 4,000 lb of 
stores. Few details of the alternative loads may be given, beyond 
the obvious fact that both active and passive homing torpedoes 
form part of the standard loads. The Argus is also stressed to 
carry a 3,800 lb air-to-surface missile beneath each wing, and 
pylons were actually fitted to the first machine delivered. A 
drawing of an Argus carrying a pair of Petrel missiles was pub- 
lished several years ago, but this weapon is now obsolescent. In 
the rear fuselage are a vast assortment of directional and non- 
directional sonobuoys, flame floats, marine markers, smoke bombs 
and practice depth bombs, many of which can be fired to the rear 
by a retro ejector which cancels out the forward speed of the 
aircraft. There are no guns. 

It is possibly in the matter of domestic appointments that the 
Argus marks the greatest advance over its contemporaries. The 
mere fact that the fuselage has a circular section with a diameter 
of 12ft creates an air of spaciousness rarely found in military 
aircraft, and this alone must do much to relieve fatigue during 
long hours in the air. Above the wing is a crew-rest room with 
four bunks, each fitted with a pneumatic mattress which is 
inflated by the aircraft’s air system as soon as the engines are 
started. Immediately forward of this compartment is an excel- 
lent galley, wherein are found hot cups, oven, refrigerator, a con- 
siderable volume for stored food, and such devices as an automatic 
can-opener and a pop-up toaster. 

Each crew-station is provided with a connection to a liquid- 
oxygen system, but the Argus rarely exceeds an altitude of 10,000ft 
and most of the time cruises close to the sea with at least one 
window open. It need hardly be said that extensive heating and 
cooling systems are provided, while the airframe itself is de-iced 
chiefly by Janitrol combustion heaters. 

All information from the detection systems is integrated through 
the Antac system. This complex equipment, briefly described in 
Flight for August 22, 1958, enables the Argus to detect and fix 
the precise position of any target and then carry out a carefully 
programmed attack in the most efficient manner. And it does far 
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When an Argus captain demonstrates a tight turn it is not easy to 
keep any of the aircraft in the viewfinder; the best the author could 
do was to hold some tailplane and (below) No. 4 engine 


MEETING THE ARGUS... 


more than this, since it provides a monitor over the entire process 
of in-flight navigation from take-off to touch-down. The chief 
elements of the system are assembled in the accompanying block 
diagram. The tactical display consists of a spot of light projected 
downwards on to a chart in front of the tactical navigator. Origin- 
ally it was anticipated that one crew-member would be known 
as the “tactical co-ordinator,” charged with the task of assessing 
the overall situation at any time. At present no such person is 
carried, and responsibility for the mission is vested in the captain 
—assisted by senior and junior co-pilots. It may be, however, that 
a co-ordinator will prove an advantage when more complex systems 
are introduced at a later date. 

This leads naturally to a brief consideration of the growth- 
potential of the Argus. Most of the planned improvements logic- 
ally fall into classified areas, but it is obvious that the inbuilt 
electric-generation equipment can supply very much greater elec- 
trical load than the present military equipment consumes. Four 
40 kVA paralleled generators are fitted, and any two can supply 
the maximum electrical load of the present Argus. 

Following the briefing we crossed the apron and settled our- 
selves in the starboard beam search position of Argus 20723. Taxy- 
ing out took some time, and I was able to meet the crew: 
F/L. Don MacLeod, aircraft captain; F/L. Peter Harrow, co-pilot; 
F/L. Mac Pett and F/O. A. D. Mahaffy, navigators; F/O.s 
R. Lownie and Dave Rivett, radio officers; Sgt. R. S. Eldridge, 
flight engineer; and Sgt. F. G. Boomhower, F.E.(Tel.). 

Word came from F/L. MacLeod that he intended to demon- 
strate a short-field take-off. Counteracting a high ambient tem- 
perature were the light weight at which we were flying (rather 
short of 100,000 Ib) and a modest breeze blowing along Runway 26. 
Engine handling during take-off is assigned to the flight engineer, 
and Sgt. Eldridge balanced the power levers at the full wet rating 
of 3,700 b.h.p. before calling for release of the brakes. The ensuing 
acceleration was really fierce, and quite startling for an aeroplane 


CP-107 EVALUATION AND PROVING PROGRAMME 
The programme outlined below is typical of that to which modern 
military aircraft are subjected. During 6a three aircraft were flown 
at three times the normal intensity for some 1,100 hr. 

Canadair April-September 57 Airworthiness 
C.E.P.E. September-October 57 R.C.A.F. assessment 
Canadair October 57-May 59 Design refinement 
December 57-July 59 Performance, handling 
September 57-May 59 All-weather 
performance 
405 Sqn. August 58-February 59 Intensive flying 
AMC & MAC _ August 58-February 59 Logistic support of 6a 
C.E.P.E. June-December 58 Weapon systems 
C.E.P.E. December 57-January 58 Telecommunications 
405 Sqn. January-April 59 Operational suitability 


of this character. After some 10 sec F/L. MacLeod pulled the 
nose smartly up and we fairly leapt from the ground; brochure 
figures for the full weight of 148,000 Ib are 3,075ft ground run 
and 4,500 to 50ft, and we must have beaten this by a wide margin. 

Cruising altitude of 1,000ft was reached in about 30 sec, and 
for the remainder of the trip the big Turbo-Compounds and 
Curtiss electric propellers thrashed their way through some 150 
miles of hot and sometimes turbulent air. For me it was an 
exhilarating experience. The Chilterns and the environs of Oxford 
were familiar enough from semi-light aircraft during World 
War 2, and riding between four Turbo-Compounds was not novel 
either; but charging through such homely and halcyon scenes in 
a radar-packed monster which behaved like a Tiger Moth was an 
unexpected diversion. ’ 

The bulge of each beam search window is appreciable, and 
I soon found it possible to study the entire fin of the Argus as well 
as the ground far off beneath the opposite side of the aircraft. 
To demonstrate the tractability of his charge F/L. MacLeod put 
on 60 deg of bank and pulled sustained turns both to port and 
starboard, until we tired of watching the big wing pointing straight 
down at rotating fields. Then the Argus ploughed on through 
sunlight and shadow, across vari-coloured fields, the cement works 
at Chinnor, the 2 p.m. from Oxford to Wycombe, the well-remem- 
bered airfields of Thame, Chalgrove, Mount Farm, Benson and 
Stanton Harcourt; sprawling Morris Motors, with the dreaming 
spires lost in haze beyond; and not a submarine in sight. Ww. T. G. 


Electronics and countermeasures are the concern of the three operators 
aft on the starboard side. This photograph is one of the first Argus 
interiors to be passed for publication 
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A WALK ROUND THE An-10A 


URING a Flight staff-member’s recent visit to Moscow, his 

camera made this record of an An-10A Ukraine, one of per- 
haps two dozen built since the prototype flew early in 1957. The 
An-10A entered passenger service in July of this year. The type 
was previously “reliability-tested” on scheduled cargo flights on 
the Kiev - Moscow route. The reason for the delay—nearly a 
year—in introducing the type into passenger service is unknown, 
but it seems that some aerodynamic problems have had to 
be corrected. The pronounced anhedral of the outer wings 
is a recent (and unusually basic) afterthought. Powerplant, as for 


‘FLIGHT’ PHOTOGRAPHS 


the I-18, is the Ivchenko AI-20, distinguishable from the An-10 
prototype’s Kuznetsov NK-4s by the four fore-positioned ancillary 
intakes. The freight door (bottom left) is surprisingly small, and 
there is no apparent provision for rear seup testi. Obviously 
the aircraft is primarily a passenger transport, for carrying more 
than 100 people (six abreast) on Viscount-stage operations. At a 
gross weight of 121,500 Ib it can take-off in less than 2,300ft, and 
thanks to its soft tyres and four-wheel bogie it can use grass strips. 
We know nothing of its economy, or of its airworthiness stan- 
dards; but as an idea it has no counterpart in the West. 
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The two-seat Oberlerchner Job 5 is of all-wood construc- 
tion and is powered by a 90 h.p. Continental. Span is 
30ft 2in, gross weight 1,325 Ib and cruising speed 108 
m.p.h. Production versions of this Austrian aircraft will 
have 108-150 h.p. engines and will carry three people 


Sport and Business 


THE THIRTY JODEL D.140 MOUSQUETAIRES built during 
the last twelve months are to be followed by a second series of 50, 
of which 20 will be complete by the end of the year. The type has 
completed its tests at the Centre d’Essais en Vol, Bretigny, for its 
certificate of airworthiness under the new French standards 
(equivalent to those of the American C.A.R. 3). Severe damage 
to the Bernay factory of Société Aéronautique Normande, makers 
of the Mousequetaire, was caused by a fire earlier this month. 
Parts of 70 Ambassadeurs were destroyed, but it is hoped to regain 
normal production within one month. By January next the 
scheduled rate is 12-14 machines per month. 


This portrait of W/C. 
C. E. F. Arthur, chief fly- 
ing instructor at Fair 
Oaks Aero Club, was 
painted by Pamela Till 
and presented to him on 
November 5 by members 
of the club. “Wingco” 
Arthur has been at Fair 
Oaks since 1937 





MAX CONRAD has been named “Pilot of the Year” by the U.S 
National Pilots Association, for his pioneering work in establish- 
ing “routine, safe, trans-oceanic operations with light single-engine 
and twin-engine aircraft,” and especially for his record-setting 
non-stop flight in a 250 h.p. Piper Comanche from Casablanca to 
Los Angeles last June. The award was made at the recent annual 
meeting of the association by George E. Haddaway, N.P.A. presi- 
dent. Speaking on this occasion, Conrad disclosed that he was 
planning another transatlantic flight for later this year. This will 
be an attempt to beat the class C.lc record set up by Bill Odom 
in a Beech Bonanza from Honolulu to Oakland, California, in 
January 1949. 


Right, a new picture of the Fairchild-produced Umbaugh-18. The 
propeller is driven by a 180 h.p. Lycoming, and the rotor is not normally 
powered during flight. Agricultural adaptations have been announced 


Below, the Stits SA-7 Sky Coupe is powered by a 65 h.p. Continental. 
An improved version, the SA-9, is under development 









SPEAKERS at the annual dinner of the Association of British 
Aero Clubs and Centres on Wednesday next, December 2, will 
be Mr. Geoffrey Rippon (Parliamentary Secretary to the Ministry 
of Aviation); Viscount Runciman, A.B.A.C. president; Viscount 
Bledisloe, a vice-president of the association; and Lord Ogmore. 
Tickets for the dinner, to be held at the Waldorf Hotel, London, 
cost 35s and are obtainable from the association or its member-clubs. 


THE ROYAL AERO CLUB will honour Col. R. L. Preston, in 
recognition of his services to the club, at a house dinner on 
December 15. Col. Preston was R.Ae.C. secretary-general from 
1945 until April 30, 1959. At a similar function on January 26 
the guests of honour will be A. J. Spiller and Capt. N. Baldwick, 
respectively King’s Cup winner and British air racing champion 
for 1959. 


FORTHCOMING SOCIAL EVENTS organized by London- 
area flying clubs include Elstree Flying Club’s annual dinner and 
dance on December 4; and the Fair Oaks Aero Club Christmas 
Party on December 19 and annual dinner-dance on February 5. 


A LARGER AND MORE POWERFUL VERSION of the 
Pushpak light aircraft, produced by Hindustan Aircraft Ltd. at 
Bangalore, made its first flights recently. Known as the Krishak, 
the new machine is a high-wing four-seater powered by a 190 h.p. 
engine. In addition to normal private, club and training uses, the 
Krishak is reported to be easily convertible as an agricultural 
aircraft. 





RETROSPECT 
From “Flight” of November 27, 1909 


Latham Flies to the Shoot: A remarkable exposition of the practic 
ability of an aeroplane was given on Tuesday by Mr. Latham, when he 
flew from Chalons Camp to Berru, near Kheims, a distance of close on 
20 miles. He had been invited to shoot with a party at the Marquis of 
Polignac’s house, and determined to travel by aeroplane. Putting his 
gun and cartridges alongside him, Mr. Latham started off and in about 
half an hour came to rest in front of his host’s house, just in time for 
lunch. After enjoying a few hours with the birds he once more got 
aboard his monoplane, and taking with him some of the spoils of the 
afternoon's sport flew back to his shed at Chalons in about twenty 
minutes, the speed being greater owing to the wind being with him 
instead of adverse as in the morning 
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Eland 
1959 


NAPIER’S TURBOPROP 
BEGINS TO EARN ITS LIVING 






— i ,. the Napier Eland single-shaft turboprop has 
ned basically unaltered, but numerous detailed refine- 
nae have permitted the shaft power to be raised from 
2,690 to almost 4,000 h.p., while at the same time progressively 
improving the efficiency and life of the engine. A full description 
and cutaway drawing of the original engine appeared in Flight for 
July 23, 1954, and it is appropriate now to summarize the subse- 
quent changes and discuss the philosophy which has enabled 
D. Napier & Son Ltd. to produce an outstanding powerplant for 
both fixed-wing aeroplanes and helicopters. 

Starting at the front of the engine, attention should first be 
drawn to the reduction gear (Fig. 1). This is a straight epicyclic 
assembly, with three compound planet wheels having six meshes. 
Napier have gone back to fundamentals in the evolution. of this 
gear which, as Fig. 2 shows, is extraordinarily efficient over the 
operating range and is probably 1 quietest for its power in the 
world. The usual ratio is 0.0912: 

In order to equalize the loads ite to the gear meshes in 
both the high- and low-speed trains, and to obtain a system that 
is statically determinate, three layshafts are employed. The 
annulus gear is allowed to float radially, so that the six meshes 
can be in equilibrium only when the radial components of the 
tooth loads in each train are equal. It follows that the tangential 
loads, and therefore the resultant tooth loads, are also equalized. 
The three-planet system therefore has the merit of obviating 
dependence upon machining accuracy and layshaft gear phasing 
for load equalization. 

Initial design of such systems normally involves selection of the 
smallest input pinion capable of carrying the power required, and 
as torque is applied the teeth naturally wind-up torsionally and 
assume a slightly helical form. It becomes necessary, therefore, 
for the mating gear axis to assume a corresponding angle if load 
transference across the width of the mesh is to be avoided. 


4 


Fig. 1. The design of the reduction gear is analyzed in the accompany- 
ing text. Its major elements are here shown separated 


The obvious way to proceedis to permit the spider-cum-propeller 
shaft to wind up under the propeller torque so as to position the 
layshafts at the mean angle of the pinion helix. Allowance, 
however, has to be made for the bending of the layshafts them- 
selves, and in the Eland the compound planets are turned back-to 
front (from usual practice) so that the algebraic sum of the twist 
of the planet carrier and the bending of the layshaft produce the 
mating angie required. This arrangement gives a propeller shaft- 
cum-spider of an extremely robust nature. 

At this stage in the design the gross static loads are equal and 
the running load distribution of the high-speed train is correct. 
Nevertheless, the low-speed train will still wind up under load 
and its planets will assume an unmatched deflection angle. To 

the job Napier have cut an inside corner out of the annulus 
ring of the low-speed train so that, as the ring tri tes under 
the load of its three em, 5 it twists through a angle, thus 
using the pressure-angle of the teeth to achieve precise accuracy. 
All the foregoing deflections are linear with load, so that once 
stiffness has been matched for any one condition it will always 
remain correct. 


REDUCTION 
GEAR 
10-25: | to 14:1 









COMBUSTION 


OIL FUEL METERING 
PUMPS UNIT SYSTEM 
6 CHAMBERS 


At this point attention must be turned to the layshaft bearings, 
which originally were simply rollers and could at high development 
powers suffer from mis- t. This caused a loss of capacity 
by oe particularly at the rear edge of the front bearing. 
In the Eland the outer track is now maintained parallel to the 
inner track by the incorporation of a spherical housing, and an 
additional miniature bearing which controls the entire assembly 
when under load. Both the main and piloted-roller front bearings 
are loaded close to the same vector angle to maintain accurate 
contact of the outer track and to provide an alignment torque 
opposing the sliding torque from the spherical housing. This 
arrangement is introduced in recent up-rated Elands. 

Finally, care has been taken to ensure that all the gears in any 
one train will be identically meshed, i.e., all will lie at the same 
point in their paths of contact at any given moment. Meshing 
problems involve trivial movements, but since they occur at gear- 
tooth frequency very high loads can be involved. It is impossible 
to move a large mass—such as the annulus gear—at such fre- 
quency, and Napier’s solution is elegant. The light centre-pinion 
is retained in a rigid bearing at one end and at the other in a 
bearing located between four leaf springs; and when the gear is 
running these springs “sing” to remove any remaining micro- 
scopic movements and prevent hammer caused by minor dif- 
ferences in tip and root correction of the teeth (Fig. 3). 

Quite apart from its extremely low heat-loss, the quietness of the 
Eland gear is an index of its quality; in the back-to-back gearbox 
test cell it is not difficult to converse even when the assemibly is 
running at full power. Numerous tests have been made over 
periods of 150 hours at equivalent powers of 3,750 and 4,000 s.h.p. 

In certain applications very high take-off thrusts are required, 
and the capacity of the thrust bearing on the propeller shaft has 
been appreciably increased. It is logical, but possibly unique, to 
find that in the Eland the front bearing of the shaft carries gyro- 
scopic loads only, and the main thrust race is well back in the 
carcase of the engine proper. 

As was outlined briefly in our first description of the engine, 
the accessory drives are split, one shaft passing upwards from the 
front of the compressor shaft and driving inter alia the constant- 
speed unit and over-speed governor, and the other passing down- 
wards from the reduction gear. Thus, should the drive to the 
propeller be severed, an over-speed signal will cause the propeller 
to assume fully coarse pitch without any feathering action, while 
at the same time the gas-generator portion of the engine will 
function at maximum speed under full control as a turbojet. 

The intake is a magnesium-alloy casting, which is de-iced by 
jackets heated by scavange oil. By this means the interior surfaces 
of the intake are maintained well above freezing temperature 
without penalty in power, weight or drag. The arrangement has 
been found completely reliable and trouble-free. The variable 
inlet guide vanes are heated conventionally by bleed air. 

It is appropriate at this point to relate briefly some of the special 
testing undertaken to meet the certification requirements of the 
Air Registration Board and U.S. Federal Aviation Agency. Bird 
ingestion was demonstrated with the aid of a 4 lb chicken; it came 
to rest distributed around the inlet guide vanes, and, despite the 
fact that the latter close up as the engine is shut down, no damage 
whatever was sustained. Inspection of ice involved firing one- 
inch cubes into the intake at full power. Not only was no damage 
caused, but the blading of the hack engine employed was found 
to have been polished to a mirror finish. 

To satisfy F.A.A.’s Four Region that “the compressor blades 
are not adversely affected by inlet airflow characteristics with 
respect to blade vibration,” tests were carried out on the Eliza- 
bethan with 12 radial total-head pick-up tubes around the intake. 
The results showed that for any normal flight condition the intake 
pressure variations did not exceed the maximum test-bed values 
of 1 per cent. The worst case recorded, with an extreme degree 
of yaw, still produced an intake pressure variation of only 2 per 
cent. 

The American MIL-E-5272A specification demands that the 
engine be cleared for operation in rain at a rate equivalent to 
4in of rainfall per hour. The A.R.B. requirement is for satisfactory 
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Fig. 2. As noted on the previous 
page, the Eland reduction gear 
is one of exceptional mechanical 
efficiency. This curve shows 
quantitative figures during ten 
5-hr cycles to 3,765 s.h.p. 


operation at a rainfall equivalent to 15 grammes/cubic metre. 
Napier engineers continued to pump cold water into an Eland 
until the American requirement had been exceeded by a factor 
of 30 and the A.R.B. requirement by eight. Finally flame extinc- 
tion was obtained at 1,170 gal/hr, or more than four times the 
fuel flow. Up to the moment of extinction the engine continued to 
function satisfactorily and no compressor nip was suffered, the 
momentum separation of the turbine-disc cooling air preventing 
moisture from reaching the discs themselves. 

No debris guards need be fitted to the Eland. The extraneous 
material and gravel picked up from the airfield at Santa Monica 
during certification flying played havoc with the propellers of 
the Convair involved, yet left the compressors ed. 

Napier have adhered faithfully to the use of aluminium-bronze 
alloy for compressor blading. Rotor blades are fabricated by 
impact extrusion, while the stators are machined from extruded 
bar-stock. The company are able to give many reasons for this 
unusual choice of material, and since the policy was established 
of testing every blade by a resonant-frequency method, not a 
single blade-failure has occurred (this covers a period of some 
four years and more than 90 per cent of the total Eland running 
time). 

In the turbine section a major advance has been the incorpora- 
tion of extended-root blading in the third stage. The blade 
frequencies excited have been found to vary according to the age 
of an engine and its operating condition, and to be incapable of 
exact prediction. Accordingly, Napier introduced a scheme so 
that at all frequencies it was possible to impose a resonant load 
equal to 15 per cent of the gas bending-load without catastrophic 


Fig. 4. Powerplants for R.C.A.F. CL-66s are assembled at Luton. On the floor can be 
seen a Blackburn Palouste gas-turbine compressor pack which is built into th 
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failure. The extended roots of the third stage are bored to accom. 
modate damping wire (similar wires are fitted to the first and 
second stages) and since this modification no fatigue failure has 
been encountered over a similarly long period. 

In fact, during the containment of the third stage for the A.R.B. 
the blade chosen had to be sawn more than half-way through, 
immediately above the fir-tree root, in order to induce failure jp 
one hour. The blade made only a slight dent in the casing, and 
the engine left running for some 15 min before being shut down, 

In order to demonstrate disc-integrity several tests were per. 
formed. A compressor was run on a rig at an overspeed of 20 per 
cent; turbine discs were shaved down to induce stresses equivalent 
to the same r.p.m.; and the over-temperature test of 15 min at 
75 deg F above maximum turbine-entry temperature was run on 
a complete flight engine which was subsequently delivered, after 
inspection and re-conditioning. 

During certification flying at Santa Monica virtually the only 
mechanical difficulty experienced with the Eland turbine occurred 
when excessive bearing temperatures were suffered (as a result 
of inadequate clearance). The faulty turbine section was replaced 
in seven hours by one Napier engineer and two hired mechanics, 
The Eland is so designed that the entire hot end may be removed 
as a unit merely by undoing 12 nuts and disconnecting the three 
pipes for cooling air and bearing supply and scavenge oil. This 
has, of course, necessitated individual balancing of the com- 
pressor and turbine as discrete assemblies, so that the turbine rear 
bearing can locate the unit axially. In the Convair means have 
been found to change a turbine without removing the engine from 
the airframe; the operation principally involves taking out the two 
top combustion chambers and pushing back the jet pipe. Incident- 
ally, an A.R.B. and F.A.A. agreed proof-test schedule has been 
evolved for reconstituted powerplants (i.e., engines in which a 
new hot end has been incorporated). 


Fig. 3. One of the HOUSING 
most unusual design / 

features of the 
Eland turboprop is 
that any remaining 
microscopic vibra- 
tion of the reduc- 
tion-gear _centre- 
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four leaf-springs 
within which the 
rear bearing of this 
shaft is located. 
The system is re- 
ferred to on the 
previous poge 


The control system of the Eland has always been of the 
scheduled type, with a mercury-vapour boiler provided for turbine- 
inlet temperature trimming. During flight development it was 
found that adjustment had to be made to the metering laws in 
order to obtain corréct performance at altitude. In particular, 
under tropical conditions it was found that engines tended to 
lose power, because the ambient-temperature thermometer pocket 
inside the intake gave a high reading. 

Investigations showed that heat was soaking through the intake 
casing, and the ambient box was accordingly transferred to the 
cowling. Since this was done altitude performance has been 
consistently according to the brochure (in fact the F.A.A. have 
virtually underwritten .the entire performance brochure from 


SPACING RING 


arctic to tropical conditions; no small achievement, 6,000 miles fF 
from home). A minor design change has also been made to the F 
metering box to maintain fixed idling r.p.m. on the ground-pitch | 


stop, irrespective of ambient temperature. 
Associated with the control system is the parking brake, which 


has now been cleared to hasten the run-down of the engine. [ 
There are four positions which may be assumed by the cockpit [ 
condition lever: run; dump (for release of engine fuel); p.cp. 


(positive coarse pitch), to absorb shaft power and increase decelera- 
tion; and finally brake. The last-named position energizes 4 
trimming jack, which inserts a delay according to the type of 
propeller fitted, and finally at some 3,500 r.p.m. applies a constant 
torque to the brake drum. Maximum run-down time is thus held 
to about 20 sec; with positive coarse pitch alone it would be 65 sec; 
and in fine pitch the engine could windmill indefinitely in 4 
slight wind. 

Originally Eland starting was ell-electric, but some current 
applications involve low-pressure air starting, using either Rota 
or AiResearch starters drawing air from Blackburn or AiResearch 


port powerplant 
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Fig. 5. The Westland 

Westminster is powered by 

a pair of Eland £.229A 

(loter, E.211) engines, each 

of which has a primary 

gearbox and output at the 
rear end 


compressor trolleys. The R.C.A.F. CL-66 carries a complete 
Blackburn Palouste gas-turbine compressor unit in the port 
nacelle (Fig. 4). Starting is consistently trouble-free, and in arctic 
conditions the oil cooler may be operated in reverse in a cross- 
flow of hot air in order quickly to raise the oil temperature to 
60 deg. C. 

Type test of the basic NEI.6 took place in February 1958, and 
the more powerful Eland 508 is being type-tested as these words 
are written. Increases in rating have followed almost exclu- 
sively through raising the turbine entry temperature. First- 
stage turbine rotor blades are now of Nimonic 105, and this has 
permitted clearance on five grades of fuel (D.E.R. D. 2482 kero- 
sine, 2488 JP-5, 2494 low freezing-point, 2486 JP-4 and 2485 
Avgas). 

All the foregoing + men to the basic gas-producer, which is in 
production as a turboprop for fixed-wing aircraft, and as a turbo- 
shaft engine designated E.229A for the Westminster helicopter. 
The latter engine, which has been developed as a private venture, 





ELAND DATA 


Eland 504 Commercial single-shaft turboprop. Ten-stage compressor, six com- 
bustion chambers, three-stage turbine. Overall diameter, 36in; length, 116in; 
dry weight, 1,820 ib; max rating, 3,230 s.h.p. (3,500 e.h.p.) at 12,500 r.p.m. with 
mass flow of 33.5 Ib/sec, pressure ratio of 7:1 and s.f.c. of 0.61 Ib/hr/e.h.p.; cruising 
rating at 20,000ft at 300 m.p.h., 1,675 s.h.p. (1,845 e.h.p.) at 11,750 r.p.m. The 
Eland 508 has a similar performance, although the max continuous rating is raised 
from 2,670 s.h.p. (2,910 e.h.p.) to 2,930 s.h.p. (3,190 e.h.p.). 


Eland 229A (W. i Cc cial turboshaft for rotorcraft. Basic layout 
as for Eland 504 but with hydraulic coupling to rear drive, the propeller reduction 
gearbox being removed. Overall diameter, 36in; height over oil-cooler blower, 
Stin; length, 135in; dry weight without rear drive, 1,500 Ib; max rating (2} min), 
3,150 s.h.p. at 12,500 r.p.m.; max continuous, 2,400 s.h.p. at 12,500 r.p.m. Corre- 
sponding estimated ratings for the E.211 are 3,500, 2,850 and 2,650 s.h.p. 


Eland NEI.3 (Rotodyne) Commercial turboshaft for rotorcraft. Basic layout as 
for Eland 504 but with hydraulic coupling to rear auxiliary compressor. Overall 
diameter, 36in; length, 166in; dry weight, 2,435 1b; max rating, 2,805 s.h.p. 
(3,000 e.h.p.) at 12,500 r.p.m. with s.f.c. of 0.66 ib/hr/e.h.p.; max continuous, 
2,180 s.h.p. (2,340 e.h.p.) at 12,000 r.p.m. 








has a rear drive through a hydraulic coupling and is employed in 
a paired installation driving a single rotor. Essentially the West- 
minster powerplant is similar to the engine developed for the 
prototype Fairey Rotodyne, but without either a propeller reduc- 
tion gear or the auxiliary compressor used in the Fairey machine 
to provide pressure-jet air. 

From the rear of the E.229A turbine shaft the output is trans- 
mitted through a remote hydraulic clutch, identical with that 
developed for the Rotodyne, and thence to a converted Eland 
reduction gear (treated as part of the aircraft) in which, by delet- 
ing the annulus gear, the drive is extracted via the three lay- 


Fig. 6. First operator to use the Eland is Allegheny, who last week ordered a fleet of Canadair 540s similar to the example seen here 


shafts, the carrier being used to measure torque. Although a 
high-power dual installation of this nature basically poses severe 
technical problems, the system has been found to work 
excellently. 

The control system is all-speed governing, and a clutch slip of 
some 1.5 per cent has been found adequate to obviate all power- 
sharing problems occasioned by the dual installation. The 
standard Eland metering box is employed, in conjunction with 
the all-speed governing, to select the limiting fuel flow that the 
governor can demand to the maximum operating limitation. 
Curiously, the Westminster powerplant has never been bench- 
tested, and ran for the first time installed in the prototype West- 
minster. The control system, in particular, has behaved remark- 
ably well. The first two engines are still in the first Westminster; 
neither has been completely stripped and neither has been returned 
to the makers. Development of the front end is still proceeding 
and on the next pair of engines (Fig. 5) a drum-type oil cooler is 
mounted above each intake, circulation being provided by a 
Plannair fan driven through the 12 o’clock accessory shaft. Future 
Westminsters will have a cleaned-up intake and a fully cowled 
powerplant installation. 


A description of the hydraulic clutch appeared in our issues of 
September 9, 1955, and December 20, 1957. Although this clutch 
was originally designed to transmit 2,200 s.h.p., Napier have 
modified the torque barriers slightly and cleared the component 
at a rating of 3,500 h.p. The technique of starting the rotor is to 
drain both clutches of oil and run the engines until the rotor 
moves slowly (owing to the circulation of the air which replaces 
the oil); oil is then supplied to one clutch to bring the rotor up to 
speed and the second engine is clutched-in at synchronous speed. 


Originally it was expected that the production E.211 West- 
minster engine would be derated, but all-speed governing has 
proved so effective that full ratings (see data on this page) have 
now been cleared. A speed difference of one per cent corresponds 
to some 1,500 s.h.p. differential and accordingly the synchronizing 
forces maintain the pair of engines in very close unison (of the 
order of ten r.p.m. in 12,500). 


Total Eland running time currently amounts to some 18,500 
hours in the United Kingdom, and well over 1,000 hours abroad. 
Flight hours exceed 5,000 in Britain and overseas time is rapidly 
building up with the delivery of CL-66 aircraft to the R.C.A.F. 
The Eland was actually the first turboprop to be certificated by the 
F.A.A., but Certificate No. 1 was retained in the United States 
by the award of a restricted partial release to the Lockheed 
Electra and its Allison 501 powerplants. Napier feel justifiably 
that they have pioneered the certification abroad of a modern 
turboprop, and that other engine manufacturers will benefit 
accordingly. 














A Two-seat Gnat Development for the R.A.F. 


LYING training, in any air force, is precariously balanced 

between an ever-increasing operational requirement for 

experience and skull, a more or less constant level of aptitude 
in the “raw material,” and an inevitably economy-conscious air 
staff. An increasingly high level of skill is required at entry into 
the operational squadrons despite the fact that training equip- 
ment is difficult to modernize and training time has always to be 
held to a reasonable minimum. 

From a detailed study of flying training, Folland Aircraft Ltd. 
have come to the conclusion that the time has come to increase the 
amount of flying during training and to improve the performance 
of the advanced trainer into the supersonic region. Advocating 
an increase in R.A.F. training time from 280 hr to 350 hr, the 
company has noted that the U.S.A.F. has found it necessary to 
give 345 hr total training in three stages, but expects to increase 
this training to 450 hr in the near future in order to prepare 
pilots for supersonic operational aircraft. The increase will involve 
a change from the Mentor, T-28, T-33, F-100 sequence to what 
might be termed a three-and-a-half stage sequence with a slightly 
longer T-34 stage preceding T-37, T-38 and F-100 stages. The 
R.A.F. equivalent envisaged by Folland consists of a Jet Provost 
basic stage of 150 hr followed by an equal stage on Gnat Trainer 
and a final 80 hr stage on Lightnings. This compares with the 
piston Provost, Vampire Trainer and Vampire/Hunter sequence 
which is now being modified by introduction of the Tet Provost. 
It is clear that if the overall training time is to yield the required 
skill it must be increased, and the advanced trainer must have 
the right performance characteristics to form an effective stepping 
stone between the viceless, simple basic type and the final stage 
on a two-seat version of the operational intercepter type. 

Service finance branches usually prefer to economize by con- 
tinuing the use of the older trainers and compensating for the 
lower skill normally developed by increasing the time each trainee 
spends flying them. Yet a potentially dangerous situation can 
arise where the step between an out-moded trainer and the opera- 
tional type is so great that no amount of flying in the first will 
effectively prepare the pupil for the second. The aim in any case 
must be to achieve at each stage the highest possible standard of 
skill and this in itself will produce economies in terms of flying 
hours required. Perhaps the answer really is that penny-wise 
economy in flying training does not necessarily pay off in the 
critical element of pilot skill. 

It is satisfying to note that over the last decade, the R.A.F.’s 
choice of trainers for the various stages has proved to be sound in 
relation to the performance of the operational type. More recently 
the R.A.F. became the first Service in the world to standardize 
a jet aircraft tor ab initio basic training. Not too long after the 
Mach 2 Lightning enters service, we may look forward to a train- 
ing syllabus based on the Jet Provost, Gnat Trainer and Lightning 
T.4 


‘The Gnat fighter can be regarded as having a performance 
generally parallel to that of the Hunter F.6 and Folland are now 


completing Indian, Finnish and other orders for a total of 59 of 


these aircraft. A detailed description and cut-away drawing of the © 


Gnat Mk 1 appeared in Flight for November 22, 1957. In 1957, 
Folland also proposed a tandem two-s:at version of the Gnat as 
a trainer and, during subsequent years, the R.A.F. monitored its 
development and finally placed an order. The trainer was to differ 
relatively little from the single-seater and would maintain the 
latter’s high-speed performance while providing the special low- 
speed and landing characteristics required for training and opera- 
tion in all practicable weather conditions from a 2,000 yd runway 
with I.L.S. It could reach the “class room” height of 40,000ft in 
a fraction over seven minutes, could withstand 6g with drop-tanks 
fitted at M 1.2, attain M 0.97 in level flight at the tropopause and 
be cleared for two to three turns of a spin each way with drop- 
tanks in place. 

In order to meet take-off and landing requirements, a larger 
wing has been developed with an area, at 175 sq ft, nearly 40 sq ft 
greater than that of the Mk 1. To offset increased drag. the t/c 
ratio has been reduced from 8 to 7 per cent. The R.A.E. 102 
modified wing section has been retained, but the aspeci ratio is 
3.29:1 and the centre-line chord 9ft 9in. Anhedral is 5 deg and 
incidence is nil. Sweepback is 40 deg at 25 per cent chord. 

It was realized that the simplest way of increasing the lift of 
the Gnat wing was to extend its area; and this, coupled with the 
addition of inboard plain flaps, produced a 40 per cent increase in 
lift and a 10 per cent improvement of Cimax. The flaps provided 
greater drag and a consequent reduction in minimum drag-sveed 
which has in practice resulted in a more confortable approach, 
particularly for I.L.S. flying. By virtue of the reduction in t/c 
ratio from 8 to 7 per cent, the drag of the larger Trainer wing at 
speeds below M 1 is within one per cent of that of the fighter 
wing. Outboard ailerons have provided greater lateral control at 
low speeds. The Gnat fighter is not deficient in this respect, but 
the new arrangement is particularly suited to carrier-landing 
requirements. Incidentally, manual control has already been 
proved during landings and at speeds up to 450 kt. 

A feature of production aircraft will be the dog-tooth leading- 
edge extensions which increase chord by two per cent and are 
drooped 14 per cent. Over the extension, the leading-edge radius 
is increased and the dog-tooth is intended to avoid a reduction 
in trimmed Cimax at approach speeds by preventing part-span 
vortex separation. Tunnel tests have indicated that 65 per cent of 
semi-span is the optimum extent of the dog-tooth. The leading- 
edee discontinuity acts as a fence and the extension is small enough 
to have no effect on high-speed performance and stability. The 
camber is continued into the tip fairing to prevent tip-losses. 

To balance the larger wine and longer forward fuselage, the 
areas of both tailplane and fin have been increased in comparison 
with those of the Gnat fighter. 

The Lockheed aileron jacks have a negative feed-back mounting 
to improve stiffness and a fairly long valve travel to ensure 
stability. Should hydraulic pressure fail, the surface is operated 
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manually through the normal valve linkage, the valve being auto- 
matically locked to prevent back-lash. Appropriate control res- 

ses are ensured by a non-linear gear consisting of twin oval 
pulleys in the cable runs aft of the cockpit and a spring in the 
control column providing a constant 15 Ib force for full deflection. 
As with the Gnat fighter, the rudder is mechanically operated by 
cable and push rods. The surface has aerodynamic and mass- 
balance and trailing-edge strips are applied to avoid “buzz” and 
increase hinge moments. Springs are applied to provide feel and 
positive centering. The flaps are hydraulically actuated through 
a feed-back linkage so that control lever position corresponds to 
flap deflection. A number of gated settings will be provided. 

Horizontal tail control relies, as in the Gnat fighter, on a 
Hobson twin-screw jack driven by hydraulic motor, the valve 
being operated by push-rod from a cam cut in the control-cable 
quadrant. For manual control, an elevator surface, which norm- 
ally remains locked by duplicated bolts to the tailplane, can be 
actuated from the quadrant by a push-rod linkage, feel being 
provided by aerodynamic loads. 

When the elevators are locked the control linkage remains 
stationary and the quadrant movement is taken up by a telescopic 
rod in the linkage. Withdrawal of the bolts by Teleflex cable 
from the cockpit also locks this telescopic rod so that the quadrant 
operates the elevators. When, during normal powered operation, 
the telescopic unit is free to contract, the quadrant acts on helical 
feel springs located round the telescopic unit. 

Follands are investigating two types of feel and trim systems 
for this longitudinal control arrangement. In the first, called 
datum trimming, electric motors in the Hobson unit adjust the 





“Flight” photograph 

Peeling off together, the Gnat Mk | fighter and Gnat Trainer prototype 

show the external differences between the two types. Note the larger 

wing and outboard ailerons of the Trainer, its enlarged tail surfaces, 

slightly changed intake shape, and pitot head mounted beneath the 
nose. The performance of the two types is comparable 


A feature of the Gnat Trainer cockpits is the instructor's inner windshield for blast protection. Instruments and controls are listed below 
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Brake parachute enclosure 
Trim strip 26 Messier oleo-pneumatic strut 
Balance cube 27 Hydraulic disc brakes with Maxaret 


Rudder operating rods 
Tailplane pivot bearing 
Manually operated elevater 
(normally locked to tailplane) 
Elevator locks (two each side) 
Ram intake to heat-exchanger 
Heat exchanger 
Ram air ducted into jet-pipe cooling 
shroud 
Engine-bleed air to heat-exchanger 
2 Cold air unit (brake turbine) 
Conditioning air to cockpit 
Hot or cold air selection valves 
Water separator 
Fuel vent valve 
Liquid oxygen container 
Aileron servo 
Flap jack 
Mainwheel bay 

p-lock 


1 
2 
3 
+ 
5 
o 
7 
8 
, 
e 


Undercarriage rear-attachment 
casting 

Wing and undercarriage attach- 
ment forging (frame 16) 
Undercarriage operating jack 


28 Combined undercarriage fairings 
and air-brake surfaces 

29 Electrical equipment bay, port and 
starboard 


oy Folding steps for rear cockpit access 
J 


in safe position 
34 Ejection seat roller assemblies (4 per 


seat) 
35 Probe for ejection through canopy 
346 Demisting-air spray bar 
37 Wander lamps 
38 Nosewheel housing 
39 Seat height-adjustment control 
Pendant rudder pedals in rear cock- 


pit 
41 Wheel-brake toe-pedals 
42 Oxygen and anti-g tubes pull-off 


nt 
2 ing control quadrants and cables 
ui 
44 Self-centering rudder pedals 
45 Hand-held fire extinguisher 


te —~ peed aerials, port and star- 


boar 

47 Standby U.H.F. aerial 

48 Upper main U.H.F. aerial 
Lower main U.H.F. aerial, beneath 
fuselage 


S56 Intercom amplifier 
57 Main battery 


single-phase 115V A.C.) 
61 Tacan transmitter/receiver 
62 Servo altimeter amplifier 
63 Standby artificial horizon power- 


pack 
4 Muting bias unit, port side 
65 \.L.S. receivers 
66 Zero Reader computer 
67 Tacan coupling units 
68 Audio warning generater 
69 Fire extinguisher bottle 


Remarkable economy of structure without detriment to the systems is a feature of the Gnat Trainer as it is of the fighter. Although the wing is 
virtually new, the fuselage is relatively little altered. Span and length ore respectively 24ft and 31ft 


tailplane datum to the required position without altering the 
position of the control column. Although the pilot has only an 
instrument in the cockpit to tell him what the tailplane position 
is at any moment, the constant position of the cam produces a 
non-linear response always centred on the tailplane datum existing 
at any particular moment. Electric tailplane trim remains avail- 
able after manual reversion. An alternative method is to apply 
dynamic q-feel instead of spring feel and to trim by off-setting 
the centre of the feel unit rather than the datum of the tailplane. 
Tailplane angle is then constantly related to stick position and 
feel varies according to indicated airspeed. 

With respect to the Gnat fighter, some slight modifications 
have been made to the Gnat Trainer intake system. The sweep- 


back of the intake itself has been reduced and the lip contour 
slightly altered. The boundary layer bleed duct now stands proud 
of the fuselage skin and the streamlined fairing extends the engine 
bullet well forward into the bifurcated ducts. Better intake 
stability at high Mach numbers and improved intake distribution 
in potential surge conditions result from these alterations. 
Considering the changes which have had to be made to accom- 
modate a good deal of new equipment and an extra occupant, the 
fuselage is relatively little changed from that of the Mk 1. To 
allow for a maximum endurance on internal fuel of almost two 
hours, the tankage has been considerably increased, notably by 
the incorporation of three integral tanks in the central and innef 
wing sections. Total internal capacity is thus 260 gal and this may 
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Disposition of bag tanks in the fuselage, integral tanks in the 
wing and metal drop-tanks. Their designations and ‘capacities 
are given below 


Centre fuselage No. 1 tank, 41 gal 
No. 2 tank, 16 gal 

. 2 tanks, port and star- 

board, 144 gal each 

Fuselage No. 1 tanks, port and star- 

board, 33 gal each 

Centre wing tank, 32 gal 

Outboard wing tanks, 334 gal each 

Drop tanks, 66 gal each 

Fuselage No. 3 tank, 13 gal 


xro7™m Go OB> 





be supplemented by two Folland 66 gal metal drop-tanks. It is 
intended that the Gnat Trainer shall be powered by a Bristol 
Siddeley Orpheus Mk 100, a slightly derated version of the fighter’s 
Orpheus 701 and giving 4,230 Ib static thrust. The Mk 100 will 
have an enlarged turbine giving improved s.f.c., intake guide-vane 
de-icing, low pressure (35 Ib/sq in) air starting, 4 kVA alternator, 
percentage r.p.m. indicator and hydro-mechanical fuel pump. 
The seventh and subsequent Gnat Trainers will have this engine. 

Whereas the Gnat Mk 1 fully loaded in the intercepter configura- 
tion weighs 6,650 lb, the gross weight of the Trainer is 7,500 Ib. 
Its empty weight is 5,140 lb. With drop tanks and underwing 
armament, the Gnat Mk 1 weighs 8,885 lb while the Trainer with 
drop tanks weighs 8,630 Ib. 

In the Gnat Trainer, the crew will sit in tandem under a single- 
piece plastic, clam-shell canopy in which a pneumatic strut balances 
the canopy in the half-open position to ease manual movement. 
Two of the latest Folland Type 4 fully automatic ejection seats 
with telescopic guns giving an ejection velocity of 80ft/sec will 
ensure automatic escape from the runway-level to high-speed cases. 
Actuation of the ejection mechanism first releases the canopy, but 
the possibility of ejection through the canopy—which might later 
be specified—has been provided for. Because gun-aiming and 
bullet-proofing are no longer required, a single-piece curved 
windshield, birdproof up to 350 kt, replaces the fighter’s oval glass 
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panel. An extensive coaming and a small curved windscreen 
provide the instructor with blast protection after the canopy has 
been jettisoned. Both seats have leg-restraint garters, a combined 
parachute and seat harness and a unified connector between seat 
and man for oxygen and intercom services. Standard survival 
packs are housed in the seat-pans. : 

The R.A.F. training requirement specifies an airframe life of 
10 years, covering some 5,000 hr flying. Although there was no 
such + ean for the original Gnat Mk 1, the fatigue life of 
that airframe proved to be very good, but the whole Trainer 
structure has been re-examined and an extensive test programme 
will be carried out on a complete airframe. A noteworthy feature 
resulfing from the simplified structure used wherever possible for 








Mated centre and front fuselages in the rotating jig for installation of 
equipment. A jig section is locating the wing pick-up points 


FOLLAND GNAT TRAINER. 


the Gnat is that relatively major components could be economically 
replaced during the life of the aircraft. 

An additional result of this philosophy is that Follands are now 
in a position to offer a variety of permutations on a basic selection 
of Gnat sub-assemblies so that single- or two-seat airframes 
could receive afterburner powerplants, sub- or supersonic wings, 
deck-landing equipment and advanced radar. A Mk 2 supersonic 
Gnat Trainer, based on a 5 per cent wing and afterburning engine, 
is being developed to have a performance as high as that of any 
supersonic trainer at present projected. Because the wing is 
basically a simple structure with no undercarriage cut-outs and 
with the same fuselage attachments, and because Folland have 
been fairly conservative in incorporating high lift devices, the 
smaller and thinner wing for the Mk 2 supersonic trainer becomes 
a relatively straightforward extrapolation of earlier wings. Its area 
would be between 150 and 160 sq ft. 

Sweep angle and aspect ratio would be the same and low- 
speed characteristics would be maintained by the application of 
full span leading- and trailing-edge flaps and a more advanced 
lateral control system. Performance suitable for both trainer and 
carrier-borne operation would result. The second requirement for 
a supersonic Gnat Trainer would be reheat for the Orpheus engine, 
probably based on a version of the Bristol Siddeley simplified 
reheat system. A 50 per cent increase in tailpipe diameter would 
require a larger rear fuselage and a more pointed nose would be 
fitted as well. 

In this way a supersonic trainer could be made up by taking a 
wing from the production line for supersonic Gnats and mounting 
it on existing front and centre sections of a Trainer fuselage and 
adding an engine and rear fuselage taken from a supersonic fighter 
variant. Internal equipment would remain approximately the 
same, but an autopilot, an advanced radar and rocket armament 
replacing fixed guns could be added. For a landing speed no 
higher than that of the Mk 1 trainer, the supersonic Gnat 
would have a ten per cent increase in gross weight, 50 per cent 
higher level speed, more than 50 per cent reduction in time to 
50,000ft and almost equal range or endurance. Nose-mounted 
radar could also be fitted. The carrier-borne application may 
become an important element in future Gnat plans and the trainer 
wings are particularly suited to the specialized naval requirements. 
Long-stroke undercarriage and arresting and catapulting fittings 
are being prepared as further items in the range of standard 
components. 


Instrumentation and equipment in the Gnat Trainer cockpits 
corresponds to the latest Service standards and marks a radical 
departure from the traditional blind-flying instrument layout. It 
is also remarkably elaborate for so small an aircraft, as can 
be seen from the cabin drawing on page 641. The instrument 
panels are dominated by the two roller-blind presentations of 
the attitude and navigation display which form part of the Smiths 
Flight System. Normally, these are combined with a horizontal- 
tape display of speed and Mach number, but space limitations have 
dictated the inclusion of standard dial instruments for these values. 
A normal logarithmic V.S.I. and a Kelvin Hughes 0-100,000ft 
servo altimeter show vertical flight dimensions. Additional flight 
instruments include a g-meter, percentage r.p.m. indicator, exhaust 
temperature dial and a clock. 

The Flight System is normally supplied with azimuth and atti- 
tude signals from a Master Reference Gyro remotely located, but 
space limitations have dictated its replacement here by a Ferranti 
FS.16 remote gyro vertical and a Kelvin Hughes G.SFT compass 
gyro and magnetic heading unit. A flight director element in 
the attitude display is operated by a Sperry Zero Reader computer 
with its control panel on the starboard console. The navigation 
display can present I.L.S. cross-pointers, Tacan range rings and 
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bearing line or a similar display for the Tacan offset computer. 
For above-the-weather navigation and instrument approaches, 
Gnat Trainer crews will therefore be well provided. 

Because the Flight System is largely remotely operated, a set 
of standby flight instruments is provided in the form of a Ferranti 
A.C./D.C. standby artificial horizon and a remote-indicating 
Ferranti gyro D.I. which can be synchronized with the Kelvin 
Hughes E.2B standby compass. In the event of servo altimeter 
failure, the cockpit altimeter can be switched over to sense ambient 
pressure. Fast-erection buttons are provided for the gyros of the 
Flight System, standby D.I. and standby artificial horizons. Com- 
bination of the Flight Systems and numerous additional flight 
instruments, which are differently arranged in each cockpit, results 
in an instrument layout which will undoubtedly prove strange to 
those accustomed to the traditional Service blind-flying panel. 
Communications radio is provided by a Plessey ARC-52, 1,750- 
channel U.H.F. radio and W.S. Electronics two-channel UHE. 
standby. 

Also corresponding to the latest Service standard is the warning 
system which is divided basically into primary and secondary sec- 
tions. Primary warning on a single panel in each cockpit is pro- 
vided for those failures which might prove dangerous, namely, 
excessive cabin altitude, fire in No. 1 or 2 engine zone, oxygen 
failure or loss of hydraulic pressure. A fire extinguisher is 
vided for the No. 1 (forward) zone only. In case of a failure, the 
relevant red lamp lights on the warning panel, illuminating a 
lettered label to indicate the actual failure. Red lights will also 
flash to attract each pilot’s attention and a fire-engine bell sound 





The Gnat Trainer centre fuselage in jig, showing the intake ducts, 
shear web, undercarriage pick-up forging at frame 16, and wheel bay 


produced by a transistorized amplifier is fed into the intercom. 
The attention-getters may be muted when misleading warnings 
would be produced on the ground and a press-to-test facility is 
provided. Strips of amber-lamp warning signs on each instrument 
panel will light up without the urgency of attention getting if the 
canopy remains unlocked, A.C. or D.C. electrical supplies fail, the 
elevators are unlocked, fuel-filter icing occurs, oil pressure drops, 
icing begins in the intake ducts or fuel transfer fails. The warning 
lamps may be dimmed for night operation. 

For night-flying, all instrument panels are lit by Thorn pillar 
lighting and navigation and landing lights are fitted. A signal 
light in the dorsal spine is controlled by push-button for signalling 
to groundcrew. A wander lamp in each cockpit may be dropped 
to spring back into its socket on a spring lead. 

Two switch circuits coupled to airspeed indications prevent 
retraction of undercarriage before about 130 kt is reached on 
take-off or, if the undercarriage is lowered in flight below 130 kt, 
before a speed slightly above the stall is exceeded. Prevention is 
by solenoid-operated catch on the undercarriage lever. 

The control columns, articulated for aileron control, carry 
unusual hand-grips provided with switches for tailplane trimming 
and receiver muting. Press-to-transmit and engine relight buttons 
are on the throttle levers. The Dunlop wheel-brakes are operated 
from toe-pedals and servo-assisted by system hydraulic pressure. 
Maxaret anti-skid units are to be fitted. 


Structure of the Gnat Trainer, and particularly of the —— 
is very similar to that of its fighter predecessor. Forward of 

engine-access break at frame 22 the fuselage is based on a saa 
of shear webs with a variety of elements taking end-loads. Amid- 
ships, frames 12 and 16 provide the four pick-up points to which 
the single-piece wing is attached by four bolts. Two long shear- 
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webs at this point are traversed by the stressed air-intake ducts, 
and pick up the double skinned side panels which take shear and 
pressurization loads around the rear cockpit. The double skins 
are held gin apart by closely spaced top-hat sections riveted in 
place. Compression loads in the under fuselage are taken by 
two channel-section longerons joined by a web forming a tank 
floor. Many of the contro! runs and fuel lines are located beneath 
this floor and are readily reached through quick-release panels 
covering most of the fuselage underside. Two top longerons are 
formed forward of the wing by the two cockpit coaming members, 
which are tied between the seats and help to bear pressurization 
joads. Front cockpit and nose structure closely resemble those 
of the Gnat Fighter. 

The outboard sections of frame 16 are formed by two large 
forgings which pick up the main undercarriage legs at their lower 
extremities and the rear wing-bolts at the top. Fuselage bending 
moments are taken over the top of the wing structure by chemically 
etched skin panels which pick up the cockpit coaming longerons 
by forked fittings so disposed that wing bending moments are 
not directly transmitted into the fuselage structure. 

Aft of the break at frame 22 a monocoque rear fuselage structure 
is virtually identical with that of the fighter; and, although their 
areas are somewhat increased, fin and tailplane structures remain 
similar. 

The wing itself is built as a single piece which can be readily 
detached from the fuselage. The four pick-up bolts are located 
longitudinally in the ends of two forged and machined ribs to 
which upper and lower centre-section skins, and two channe!- 
section plate spars, are bolted. Between the spars are five channel- 
section, spanwise webs. Outboard of the centre section the wing 
is based on a similar torsion box formed by single-piece upper and 
lower skin panels bolted and riveted to two channel-section plate 
spars. Over the inner portions, which form an integral tank on 
each side, the inter-spar structure is again formed by five spanwise 
plate webs, this section being entirely Jo-bolted. Outboard, two 
inter-spar webs are Jo-bolted where blind fastening is necessary. 

The main upper and lower skin panels on the outer wings are 
chemically etched by a dipping process so that thickness tapers 
from 0.232in to 0.048in over the upper skins and from 0.192in to 
0.048in over the lower skins. Thick flanges are left along the spar 
lines and around cut-outs for fuel tank and aileron jack access 
panels. The skins are in fact extended aft of the rear spar, at 
14 s.w.g. thickness. The tanks are sealed with Bostik compounds. 

Leadifig-edge structure is formed by wrapped 14 s.w.g. skins 
supported by plate ribs and spanwise, bulb-section stringers. A 
discontinuity occurs at the inboard-end “dog-tooth” extensions. 

h wing-tip is a detachable unit based on spanwise ribs and 
upper and lower skins joined by internal butt straps. The trailing- 
edge tip is closed by a thin magnesium casting. Two castings form 
the hinge points for each flap and aileron and additional castings 
are provided for the pylon pick-ups and aileron servo mountings. 

The wing, less tips, is built up in a single vertical jig and the 
complete surface, with flaps, ailerons and fittings, weighs 920 Ib. 

The electrical system in production Gnat Trainers is to be based 
on a Plessey 4 kVA alternator produced under licence from Labinal. 
The alternator is driven by the engine through a two-speed gear- 
box and a constant-speed drive based on an epicyclic gearbox in 
which one of the nominally fixed elements of the gear drive is 
braked by a solenoid-operated clutch controlled from an engine 
speed-sensing unit. The two-speed box provides a 1 : 2 step-up 
ratio at engine r.p.m. below 4,000 and 1:1 at normal speeds. 
Prequency and voltage regulators, and a protection unit, are 
incorporated. 

The alternator produces a 200V, 400 c/s, three-phase supply 
from which the Plessey ARC-52 U.H.F. radio is directly supplied. 


The first Gnat- Trainer landing at Farnborough after completing its qualifying ten hours’ flying in a few days. 
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All other supplies are taken from a 28V D.C. transformer. Current 
at 28V is used by the W.S. Electronics standby two-channel U HF. 
raiio, I.L.S., lighting, warning lamps, microswitch circuits, ice 
detector, tailplane trim, pitot heating and Graviner Firewire. In 
this circuit is the Varley 28V, 25 Ah main battery, the battery 
relay and a ground-supply socket. If this supply fails a 7 Ah 
standby battery can be switched on to operate cockpit emergency 
lighting, standby U.H.F. radio and the lights in the E.2B standby 
compasses. A transformer in the D.C. circuit provides a 115V, 
three-phase supply for the gyro instruments, servo altimeter ampli- 
fier and Zero Reader computer. A phase-correction unit provides 
a single phase 115V supply for Tacan. A ground-power socket is 
also supplied for the 200V A.C. system. 


Air conditioning and pressurization for the cockpit follows estab- 
lished practice. Aur is bled from the rear of the engine compressor 
casing and can be controlled by valves to flow either directly into 
the cockpit or through a ram-air heat exchanger and brake turbine 
coid-air unit. The heat exchanger is mounted in the ram-air duct, 
which passes air from an intake in the starboard side of the rear 
fuselage into the jet-pipe shroud. The Godfrey cold-air unit is 
mounted close by; and all air reaches the cabin through a water 
separator in the dorsal spine. 

Distribution within the cockpit is through pipes warming the 
feet and body of each pilot, and a valve can be opened to admit 
demisting air into spray pipes around the base of the windscreen 
and canopy. A second compressor bleed supplies anti-icing air 
through a constant-flow valve to the engine-intake guide vanes and 
spokes. A Sangamo Weston ice detector in the intake duct lights 
a warning lamp in the cockpit to indicate icing conditions, where- 
upon the pilot opens the constant-flow valve. A third compressor 
bleed supplies air for fuel-tank pressurization. 

Cabin pressure is, of course, controlled by outlet valves on the 
forward cockpit bulkhead so that pressurization begins at 3,000ft, 
giving a differential increasing to 4 lb/sq in at 40,000ft and 
remaining constant above this height. During a standard let- 
down the pressure rate-of-change will not exceed 1.251b/sqin/min. 
A standard pressure-demand oxygen system, supplied from a 
34 litre liquid-oxygen container in the dorsal spine, is adequate 
to cover the maximum endurance of the aircraft. 


Fuel system layout in the Gnat Trainer fairly closely follows 
the practice established in the Gnat Fighter; the principal differ- 
ences being in the addition of two 33 gal tanks in the bays formerly 
occupied by the guns and three integral tanks in the wing struc- 
ture housing a total of 100 gal. The disposition and contents of the 
various tanks are detailed in a drawing on page 643. Tank- 
pressvrization and fuel transfer is effected by a compressor bleed 
at 3 Ib/sq in, which is adequate for Avtag fuel. Pressure is applied 
first to the drop-tanks which feed into the outer wing tanks, each 
drop-tank mounting being short-circuited by a coupling in the 
pylon if the tank is not fitted. 

All fuel is fed progressively into the No. 1 centre fuselage tank, 
which contains a booster pump and negative-g trap and provides 
the main supply via the low-pressure cock to the engine. In 
order to maintain a constant c.g. as fuel is burnt, a Gloster 
mechanica! fuel-flow proportioner ensures parallel emptying of 
various groups of tanks. The integral wing centre tank is directly 
connected to the No. | centre fuselage tank. Two telescopic filler 
necks extend through the top of the fuselage to permit gravity 
refuelling of all internal tanks in about 7} min. Drop-tank filling 
takes a further three. minutes. A float switch in the base of each 
drop tank operates a “doll’s eye” in the cockpit when the tank is 
emptied and internal tank contents are shown oni a single gauge 
in each cockpit. Suitable vents and relief valves are incorporated 
in the system. 


The rear seat was not fitted 
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L.60 BRIGADYR 


By MARK LAMBERT 


WITH this air test we revert to a title—‘“In the Air”—which dates back 

to 1945, wee Se See Seep & See 0 sae of Senne eee. 

By January 1947 a score had appeared, and was 

over, and num! initiated, by Maurice A. Smith, now Editor-in- 

Chief. By May 31, 1957, when we printed “Skeeter in the Air,” he had 

given his im: ‘nearly 60 aircraft, ranging from ultra-lights to 
Boring oo. 


the B-47E. at ~ Ad f Sy ty 
by staffl-members Mark bert and (in recent ) Alastair Pugh; 
and now, to te the tradition, we revive the original title, the 


exported to Russia, to neighbouring Communist countries and to 
Egypt, Austria and South America. The type can now be 
imported into Britain, where it will cost approximately £6,000 
duty paid; the first example, registered OK-NNK, was 
demonstrated at the Agricultural Symposium at Cranfield last 
September. It was then fitted with a spray bar fed by a pump 
driven by an extension shaft from the engine. It also had a dust 
dispenser, and nozzles at wing-tips and tail for oil-based fluid 
spraying. But its four-seater cabin can also accommodate pas- 
sengers, freight or stretchers. The last-named are loaded through 
a hinged panel in the back of the cabin. 

More recently I was able to fly the machine with its Czecho- 
slovak pilot, M. Kremen. On walking round the Brigadyr I 
noticed that the large, braced, metal and fabric-covered wing 
carried double slotted flaps and slotted ailerons, as well as leading- 
edge slats. An electric motor lowered the flaps to a maximum of 
50 deg, the slats extending progressively after 15 deg of flap 
deflection, and the ailerons also drooped with the final flap exten- 
sion. External chordwise stiffeners on upper and lower skins 
covered the fuel tank bays near the wing roots, there being a 
60-litre (13 Imp. gal) and a 40-litre (8.7 Imp. gal) tank in each 
wing, with visual (glass) level indicators in the wing root. Size- 
able geared tabs were applied to ailerons and elevator and the 
latter carried a large trim tab as well. Longitudinal trimming was 
by varying tailplane incidence from a handwheel between the 
pilots’ seats. An unusual detail was that the aileron control rods 
passed through the side of the cabin, along the short horizontal 
strut and through a bell crank into the main oleo-support strut. 
There was liberal provision of footrests for climbing into the 
cabin or up to the overwing refuelling points. 

The undercarriage has a two-chamber oleo strut for each main- 
wheel and a 5.9in leg travel capable of taking 16ft/sec impact. 
Hydraulic disc brakes are fitted. Quick-release cowlings hinge up 
on either side to uncover the Praga Doris B flat six 220 h.p. 
engine which is geared at 1 : 0.55 and has a wet sump. Massive 
castings house the overhead rocker gear and a single dynastarter 
provides both starting and generating. Controls in the cockpit 
cover carburettor heating by exhaust muff, closing off the oil- 
cooler intake, and oil dilution for starting in very low tempera- 
tures. Normal starting procedure requires switching of battery, 
starter, generator and instruments, followed by selection of left 
or right tanks, raising fuel pressure by hand pump, manual prim- 
ing from the cockpit and pressing the electric starter button. The 
broad-bladed V. ail metal propeller has a diameter of 8ft 6in and 
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the Air 


No. 115 OF THE SERIES 


its pitch is mechanically varied by a winding handle in the centre 
of the instrument panel. Provision for hand starting is made in 
the form of a booster coil with a push button control next to the 
normal starter button. Engine compression ratio is 7:1 and fuel 
of 68 to 80 octane may be used. 

When I flew it the Brigadyr carried in the rear of the cabin a 

large hopper of oval horizontal cross-section, so that most of the 
load was offset to lie behind a small passenger-seat to the right 
of the pilot. Full dual control was fitted and included really big 
“footprint” rudder pedals with hefty leather straps on each. The 
left-hand pedals could be tilted to actuate the powerful hydraulic 
wheel-brakes and these were used for steering on the ground, 
the tailwheel castoring freely but having a self-centring action. 
A French Radiostal V.H.F. radio was fitted, and the blind flying flying 
panel had a Czechoslovak drone-type artificial horizon which 
included a rate-of-turn needle at the bottom of the dial with a 
ball slip-indicator immediately beneath it. The fixed horizon bar 
could be adjusted to allow for a variety of sustained pitch attitudes. 
Cockpit layout in most of the new Czechoslovak aircraft is very 
good and, in the Brigadyr, switches were set to be “up” for “on” 
and clearly labelled—in French, because this machine had been 
demonstrated in that country. 





OMNIPOL L.60 BRIGADYR 
(One Praga Doris giving 220 h.p.) 

Span, 45ft Fin; length, 28ft; wing area, 261 sq ft; empty weight, with equip- 
ment, 2,183 Ib; max. useful load, 1,212 !b; max. gross weight, 3,410 1b; wing 
loading, 11.9 ib/sq fe. 

Performance at 3,119 ib: max. sea-level ous. 120 m.p.h.; 
110 m.p.h.; min. speed, with full flaps, 32 m.p.h.; service ceiling, 14. 750fc; take-off 
run, with 50 deg flap, 295ft; landing run —-¥ brakes, 246ft; take-off distance to 
50ft with 25 deg flap, 738ft; landing distance from SOft, 639ft; range at 75 per cent 
power, 448 miles; fuel consumption at cruising speed, 10.5 gal/hr. 


cruising speed, 





Kremen and I climbed in through our respective side doors, 
each of which was held open against a wing-strut by a stout spring 
catch. On release of these catches the doors were easily slammed 
shut and we each fastened a hefty webbing lap-strap. The 
excluded rearward visibility and the wing inevitably masked up- 
wards and sideways view; otherwise visibility straight up and 
over 180 deg forward sector was very good, with the ground some 
50ft ahead of the aircraft easily in view over the top of the engine 
cowling. A direct-vision panel swung out from the port side- 
panel of the windscreen and sliding plastic panels were provided 
in each door. In addition, ample fresh air was available through 
adjustable louvres high up in the windscreen. These were par- 

y effective and easy to operate. 

As soon as temperatures and pressures had entered the green 
segments painted on the relevant instruments Kremen taxied out 
to take off. Immediately apparent was the very smooth ride the 
undercarriage gave, even on rough, hard turf, and the effective- 
ness of the brakes. With 15 deg of flap we unstuck in 10 sec at 
70 km/hr (43 m.p.h.), and climbed away at 100 km/hr (62 m.p.h.) 
at 2m/sec (390ft/min). The noise-level was fairly high, as one 
might expect, but the engine ran y. The r.p.m. gauge had 
red, yellow and green marks respectively for maximum (3,000 
r.p.m.), climb and cruise settings and the intake pressure was 
regulated arbitrarily by aligning the throttle lever with yellow or 


Stalky undercarriage and distinctively high-set wing of the Omnipol Brigadyr are reminiscent of the Fiesler Storch, to which the Czech aircraft 


is in fact distantly related. it is here making a spray-run ot Cra 
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Seen from “Flight’s” Gemini, the Brigadyr's 

chunky outlines indicate its specialized per- 

formance. It can fly at remarkably low speeds 

and its cabin will accommodate four occupants, 
a large hopper, stretchers or freight 


green marks on the quadrant. The big 
winding handle for propeller pitch- 
control was easy to operate and successive 
turns served to adjust r.p.m. as the cruis- 
ing speed built up to 160 km/hr (99 
m.p.h.) at 500m (1,640ft) altitude. Main- 
taining 2,750 r.p.m., Kremen applied full 
power and the speed built up to 190 km/hr 
(118 m.p.h.) in level flight with the nose 
well down. 

With the aircraft clean and some power 
on, a stall came at 95 km/hr (59 m.p.h.) 

with buffet warning and a_ waffling, 
wallowing descent, neither nose nor wing 
dropping. then lowered the flaps 
and trimmed the Btigadyr hands-off at 
60 km/hr (37 m.p.h.), leaving no doubt 
at all that the extensive high-lift devices 
are extremely effective. 

I flew the Brigadyr around for some 
time, noticing immediately that the controls felt exceptionally 
heavy, but that response in terms of degrees of bank per inch of 
stick moverment was very good. In bumpy air the Brigadyr 
seemed to waffle a bit and a good deal of rudder was required to 
co-ordinate fast reversals of turns. Apart from the heaviness of 
control the aircraft flew extremely well and showed no tricks at all. 
The tailplane trim was extremely effective and could be accurately 
set. It was perhaps a little high-geared for such a system and I 
noticed that many other designers have preferred a low-geared 
control for a v.i. tailplane, to prevent inadvertent over-trimming. 


Czech-designed spray gear fitted to the Brigadyr. The pump is driven 
by an extension shaft from the engine. Dust dispenser and oil sprays 
at wing-tips and tail have also been fitted 





“Flight” photograph 
Despite pat heaviness—and I feel this might prove fatiguing 
in continuous operation close to the ground—I approved of the 
Brigadyr’s crispness at cruising speed and wondered how it would 
behave at the very low speeds used during circuits and landings. 
We therefore repaired to Biggin Hill and at 80 km/hr (49 m.p.h.) 
Kremen made an approach with full flap which seemed almost un- 
believably steep. The rate of descent was not excessive at 4.2m/sec 
(820 ft/min), but the gradient was remarkable. Pronounced rota- 
tion into the three-point attitude and subsequent excellently 
cushioned touch-down seemed straightforward and the ground- 
run was extremely short, even with a light wind of about 5 m.p.h. 
I then took over for a take-off with 15 deg of flap and without 
brakes. There was no noticeable swing and, still in the three- 
point attitude, the Brigadyr lifted itself off at well below 50 m. p.h. 
Speed built up rapidly to 62 m.p.h., which, with the relatively low 
390 ft/min climb, gave a reasonable gradient. Raising the flap 
caused a gentle sink. If full power were maintained the climb 
gradient would probably be very much steeper, but we reverted 
almost immediately to the standard climbing power with the 
throttle little more than half open. At 120 km/hr (74 m.p.h.) on 
the downwind leg Kremen put the flap switch down and every- 
thing “sprouted” fore and aft of the wing. The nose went down 
quite considerably, but I was gratified to notice virtually no 
change of trim. We turned on to base leg and positioned for, that 
remarkably steep final approach, bringing the speed back to 49 
mp.h. and trimming out a quite considerable trim-change as 
power was reduced. At no time did we get anywhere near the limit 


In true STOL tradition, the Brigadyr can make this kind of clambering 
short take-off, especially if the electrically actuated flaps are selected 
down as soon as the take-off run is begun 



























of the available range of trimmer movement. 

yh EL RET A 
more sloppy than in — flight, particularly laterally, but the 
stick forces were not much lighter. Nevertheless, I could put it 
where I wanted it and we were certainly not short of control. 
There was no particular inclination to depart from the trimmed 
speed and accurate throttle control was available to adjust the 
rate of descent. 

Because of the very slow approach there was ample time to con- 
sider and judge the round-out. Everything happened apparently 
in slow motion and there was plenty of elevator to make the con- 
siderable rotation into the three-point attitude. In fact, I used 
nowhere near the full stick-travel. The aircraft sat down with 
absolutely no tendency to bounce and rolled less than 100yd 
with no braking; neither was there any tendency to swing. 

For a second take-off Kremen made me open up with no flap, 
but he selected flaps down immediately I got going. I did not 
realize till afterwards what had happened, but as the flaps came 
down they simply lifted the aircraft smoothly off the ground and 
we were climbing long before I was prepared for it. This is 
apparently the best technique for shortest take-off and it is 
certainly extremely effective. Unstick speed must be well below 
60 km/hr (37 mph). Once airborne one goes through a fairly 
lengthy process of cleaning up and camlen into the 62 m.p.h. 
climb, but the trim changes are small, although there is a notice- 
able sink as the flaps come in. The second landing was like the 
first, a steady lift-like approach with soggy controls but plenty 
of response for round-out and again the remarkably effective 
cushioning action of the undercarriage. 

Altogether, the Brigadyr, like most other aircraft of its kind, 
gives an unpleasant impression at first acquaintance. Yet the more 
I explored its characteristics the more I liked it. One cannot 
expect fighter handling in a s aircraft of this kind, > 


one does expect viceless and efficient performance, and thi 
requirement, I feel, the Brigadyr amply meets. The Czechs aoe 
shown for some years past that they have a real flair for design- 
ing efficient but extremely economical aircraft. They are good at 
cockpit layouts, engine and propeller combinations and under- 
carriages, and the Brigadyr is well up to their best standards in 
“workman’s” aircraft. 


these respects, although it remains a 
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(+) Straight and Level 





HE first response to our Commer- 

cial Aircraft special, which took 

six months to prepare (and which 

we like to think is the best of its kind 

we have ever done) was as follows:— 
“Dear Sir, 

I see in your Commercial Aircraft 
number that about half a dozen of the 
286 Widgeons built remain in airline 
service. Could you please tell me the 
registration and colour scheme of one 
existing example? 

Yours faithfully.” 


@ The members of the staff who com- 
piled the Commercial Aircraft issue 
last week emerged from their task with 
some pretty clear ideas about which are 
the Good Firms and which are the Bad 
Firms—commercially speaking. 

The Bad ones returned our question- 
naires late, scruffily scrawled in pencil, 
and they also made very heavy correc- 
tions to the proofs which were sent to 
them for a final double check. (One firm 
crossed out whole sentences, substitut- 
ing brochure-type remarks, which inci- 
dentally were not incorporated, like: 
“This is the latest and best version of 
the . . . family,” and “It is highly adapt- 
able.”) 

The Good ones typed their answers 
on the questionnaires, answered every 
question precisely, and replied on or 
before the date requested. And their 
corrections to proofs were light. 

As one might expect, among these 
firms was Vickers. The only correction 
they made to our VC10 proof was to 
cross out the words “should fly in the 
latter half of 1961” and substitute 
“should fly in June 1961.” 


@ It is a good job that M.P.s aren’t 
aboard all the British airliners that 
happen to experience a near miss in the 
air. There would be a good many ques- 
tions in the House of the kind tabled 
last week by two Scottish M.P.s, who 
got a bad fright when they suddenly saw 
an R.A.F. Pembroke outside their Vis- 
count window in bad visibility near 
London. 

For a long time, as Mr. Farey-Jones 
pointed out in the House, “pilots and 
other organizations” have been press- 
ing the Ministry for integrated civil- 
military air traffic control. The Ameri- 
cans, so shocked in the spring of 1958 
when two civil airliners were smashed 
out of the sky by military jets, decided 
to introduce just such a system—in- 
tegrated, not just “working smoothly 
together.” I hope we do not have to be 
so shocked before our Government 
decides, as it inevitably must, to do 
likewise. 

One of the “other organizations” to 
which Mr. Farey-Jones referred was no 
doubt the Guild of Air Traffic Control 
Officers. Three years ago, at their first 
annual conference, they delivered the 
hardest-hitting report on the “very 





sick” state of the U.K. air traffic control 
system ever made public. In it they 
said: “There should be joint centres of 
military and civil control to destroy, 
once and for all, the gulf at present 
between them, which is strewn with 
prejudice and mistrust, engendered 
solely by ignorance of each other’s 
task.” I recommend everyone con- 
cerned, particularly Sir Frederick 





Recollect those sawn-off little guys who 


rubberneck around inside F-104 intakes? 
Well, right here at Convair we are currently 
activating this custom-built citizen, dedicated 
to Model 880 fabrication. For the Model 600 
program we aim to beef and stretch this guy 


Brundrett in his new post as chief of 
the Air Traffic Control Board, to re- 
read that report: it was summarized in 
Flight for October 12 and 19, 1956. 

Since then the Guild has been re- 
markably silent on this big issue. Why? 
I am told that the Ministry told them, 
in no uncertain terms, to pipe down. 
Thus the people most qualified to speak 
on this life and death issue have been 
hushed up by their employers. I think 
you may agree that this is a rather un- 
satisfactory state of affairs. 


@ Sir Charles Boost’s public relations 
officer advises me that the “public 
image” of Straight and Level would be 
enhanced if I were to explain in simple 
terms, once and for all, the structure of 
the Boost Group of companies. Much 
confusion has apparently been caused 
by the financial and commercial intrica- 
cies of this vast industrial complex. So 
my own public relations officer had 
lunch with his oppo. in the Boost 
Group, and here is his report :— 

Boost Holdings Ltd.: Parent com- 
pany of all the companies in the Boost 
Group, chief of which is— 





Plummet Air Limes: Operator of 
international scheduled air services, its 
aircraft being registered under the 
name of— 

The Boost String Instrument Com- 
pany Ltd., which fiddles all the Boost 
Group’s property and equipment trans- 
actions, showing losses where this is 
convenient for tax purposes in the 
event of excessive profits being made 
by other members of the Group. It is 
“in no way connected” with the Boost 


p. 

Boost Fire and Demolitions Ltd.: A 
subsidiary offering an advisory service 
on insurance matters. 

Boost High-Gloss Images Ltd.: The 
centralized public relations organiza- 
tion of the Boost Group, to which any 
member of the Group can transfer Press 
telephone calls, etc. 

Plummet International Airways: A 
non-operating subsidiary owning the 
licences, equipment and property of— 

Plummet World Wide Airlines: An- 
other non-operating subsidiary owning 
the licences, equipment and property 
of the above company. 


@ I am puzzied by the schizophrenia 
of the Express newspapers. They never 
lose an opportunity to champion the 
cause of British aviation wis-d-vis 
American aviation, yet they insist on the 
American word “airplane” instead of 
the English word “aeroplane.” 

A reader of this column tells me of his 
battle with the Sunday Express on this 
point of terminology. He finally gave 
up, he says, when the Editor wrote: 
“We feel that it [airplane] is a more 
pure word.” Pure American, sure. 


@ Among the great patriarchal figures 
of aviation is Grampaw Pettibone, who 
dispenses homespun wisdom to U.S. 
Naval aviators in an official publication 
of that Service, and sometimes flays the 
hide off them. Grampaw has just re- 
counted how a Crusader pilot experi- 
enced a cold cat shot (figure that one 
out for yourself). The Crusader sank, 
filled with water, surfaced and flipped 
on to its back. The pilot reached for 
the face curtain and tugged. Nothing 
happened. He pulled the ditching 
handle and got clear by “the Dilbert 
Dunker method.” He saw the side of 
the carrier racing past and was sucked 
under again. Surfacing, he found him- 
self facing aft with a white foaming 
wave bearing down on him. This time 
he was sucked under deeper but man- 
aged to inflate his life vest, and as he 
surfaced again the ASR helicopter was 
hovering above him. He was plonked 
down on the fantail, waterlogged, but 
otherwise in fair health. And Grampaw 
he says: “This lad musta been thinking 
pure thoughts all week, ’cause if ever 
a hop turned into a can of worms, this 
was it.” RoGER BACON 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by correspondents in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


Technical Mission, 1917 


HE interest aroused by the pictures I submitted of Capt. Ball’s 

S.E.5 (Flight, October 2) prompts me to send the enclosed 
photograph [reproduced on this page—Ed.] taken over Milan in 
September 1917. The occasion was a technical mission under- 
taken by Cdr. Briggs, R.N., head of the “Engine Design” and 
“Applied Design E” Departments of the Air Ministry. Capt. 
Alston and myself were his technical “A.D.C.s.” We examined 
many engines in both France and Italy with a view to possible 
purchase by the British Government and flew quite a distance in 
a three-engined Caproni to assess the 180 h.p. Isotta Fraschini in 
which we were interested. An indication of the lack of vibration 
is the clarity of detail of Milan Cathedral, seen below. Although 
the engines ran very well, they were not considered powerful 
enough for our requirements. An unusual feature was that the 
sheet-steel water jackets were attached by a multitude of screws. 

Leatherhead, Surrey. R. Ciive GALLop. 


B.0.A.C.’s Annual Report 


OUR aarticle “B.O.A.C.’s 1958-59 Report: A Postscript” 

(November 6) contains some misleading criticisms of the Cor- 
poration’s accounting procedures and inaccurately interprets our 
motives in employing them. 

Your remarks about our having written off below-the-line a 
capital loss on the disposal of aircraft implied that we have just 
discovered some sort of highly convenient stratagem. In fact, we 
have always, in accordance with general accounting practice, 
shown below-the-line the difference between the written-down 
value of assets and their sale price at the time of their disposal— 
and this has applied to surpluses as well as losses. 

In every single account for the past ten years you will find sur- 
pluses shown in this way—relating to all assets, not just aircraft— 
and where one figure relating to Constellation 049s, in 1954-55, 
was large enough to warrant special mention it was shown separ- 
ately. These surpluses total some £3.75 million. You will also 
find, stated separately, the capital losses arising from the with- 
drawal from service of the Tudor, Hermes, and Comet 1 aircraft, 
amounting in all to £5.1 million. On top of this comes the pro- 
vision in 1958-59 of £1.5 million for the Constellation 749s, 
making a total from all causes of £6.6 million. Over the ten 
years, therefore, we have shown below-the-line a net loss of 
some £2.85 million on the disposal of written-down assets—and 
£2.7 million of this is accounted for by the enforced withdrawal 
from service of the Tudor and Comet 1. 

The rapid technical developments and fluctuating commercial 
conditions of air transport make it impossible for any operator 
to forecast completely accurately the life and residual value of 
an aircraft. The current situation is that the bottom has dropped 
out of the secondhand market, so that the DC-7Cs and second- 
hand Constellation 749s that we had to buy at the top of the 
market have fallen in value, after three and four years respectively, 
to a very low figure. 

The fact is, then, that the Corporation has employed only a 
normal rate of obsolescence that was perfectly reasonable in 
forseeable circumstances, although this rate has proved insufficient 
in certain exceptional conditions completely outside its control. 
Ideally we should have liked to employ an even higher 
rate as an insurance against such conditions and, as increased 
productivity and efficiency produce greater operating profits, we 
shall probably be able to do so. 

The Corporation’s practice of not showing in the accounts of 
the year under review (i.e., that of charging below-the-line) losses 
or profits relating to a previous year is adopted in order not to 
distort or misrepresent the results of the year. Examination of 
these additional below-the-line items in the accounts over the 
Past ten years shows that, far from flattering our results, this 
practice has resulted in our understating our above-the-line pro- 
fits to the tune of more than £1.8 million. 

Your reference to Britannia and Comet development costs 
could imply that the Corporation has written-off the entire costs. 
The fact is that the “shuffling”, as you call it, of development 
costs into future years is a perfectly normal and accepted airline 
Practice. We amortize all normal pre-operational development 
costs over the first three years of an aircraft’s life in service; 
but in the case of the Comets and Britannias we have incurred 
approximately £5 million excess development costs and it is these, 
and these only, that have now been written off. 

The I.A.T.A. statistics you mention were not published at the 
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Milan from a Caproni, 1917 (see letter from Col. Clive Gallop) 


time that B.O.A.C.’s report went to the printer, though they were 
before the report was actually published. In any case, they are 
misleading for two reasons. Firstly, there has been a switch of 
“domestic” traffic in 1957 to “international” traffic in 1958 for 
one important airline. Secondly, the 1958 statistics include those 
of seven operators who were not included in 1957—the traffic 
growth for the airlines included in both years was only 5.9 per 
cent. 
London, W.1, F. C. GILLMAN, 
November 13 Chief Press and Information Officer, B.O.A.C. 


(We much appreciate these comments, though Mr. Gillman takes us 
up on a point we did not actually make. Flight’s article made no 
criticism of B.O.A.C.’s accounting procedures in respect of deprecia- 
tion. The essence of our argument was that depreciation has been 
inadequate. On the point of the £5m written-off development costs, the 
context clearly related “entire cost” to £5 million, and a leading article 
in the same issue in fact made the point that the shuffling forward of 
development costs is a “perfectly reasonable” practice.—Ed.] 


The Government and the Industry 


ASK the new Ministry of Aviation whether it is going to preserve 
the famous company names in the British aircraft industry, 
and you will be told that names do not really matter. In its drive 
to establish four or so major aircraft and aero-engine design and 
production companies, the Ministry is not concerned with the 
preservation of names—even if they are, so to speak, household 
ones. If, when they are finally formed, the groups happen to have 
such names as, say. Handley Page, de Havilland or Rolls-Royce, 
it will be because those firms proved to be financially and tech- 
nically the strongest, and not through any desire to help them to 
survive because in some minds their very names epitomize every- 
thing good in British aviation. 

There is to be no sentimentality in the Government’s plan to 
bring in its avowed radical changes. The opening phases of the 
campaign are here now—discreet talks behind closed doors 
between managements and the new Ministry. Those firms who 
expect to benefit, and therefore to survive, are enthusiastic about 
the talks, while those who fear that they may be swallowed are 
showing a stiff upper lip. But tradition is not a qualification in 
this race—what counts are the financial standing of each company, 
its record of economic production and profitable exports, and its 
technical resources. It is from such material that the industry’s 
international competitors have been made. 

How can the combination of two, three or even four companies, 
each used to working for many years as individuals and in fierce 
competition with the others, help to brighten the rather gloomy 
outlook now facing the industry? First, by providing a much 
larger team of designers and engineers to deal with a single 
complex project; a combination of four companies could provide 
a technical team of perhaps 2,000, and with such a force a pro- 
gressive management could convince customers (and they will 
usually be difficult-to-fool governments) that they could carry out 
a modern aircraft project in something like the time that it now 
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CORRESPONDENCE... 


takes the industry’s big American competitors. Secondly, it would 
make available much greater technical resources than a single firm 
has ever had before. The likely prizes for these man-sized 
organizations are a supersonic airliner, presumably commissioned 
for R.A.F. Transport Command and the civil airlines (in that 
order), and perhaps a supersonic bomber to follow the Blue Streak 
missile. There will not be room for too many groups! 

On the practical side it would be wrong to expect the new 
groups to operate smoothly right from the start. ere will be 
family arguments about who is the boss, who has given most to 
thé common pool of research facilities, design and development 
brain-power and the vital business-in-hand on which the com- 
panies must live in the immediate future. Today several com- 
panies might not be disposed to linking-up on an equal footing 
with one or more of the weaker firms which perhaps have over- 
— and no promising projects to be relied upon for future 
profits. 

The possible combinations of companies which could result 
from the new Ministry’s determination to make changes are 
endless. But the number of “— projects which could continue 
or be scrapped is not so large. ere are three major civil aircraft 
which have not yet flown—the Vickers VC.10 and VC.11, and the 
D.H.121. Will the Ministry intent on avoiding duplication 
encourage these three to go on side-by-side? The VC.10 with a 
firm B.O.A.C. order may be safe, but how does the VC.11 fit in 
with the D.H.121? Could it be that Vickers, with their major 
success with the Viscount in the post-war market, will be encour- 
aged to go on with this small family, and the D.H.121—despite 
B.E.A.’s preference for it—be replaced by the VC.11? This is 
the sort of major saving in finance and effort which the industry 
needs to make—or have made for it. 

de Havilland have considerable work in hand in their propeller 
company with the polished, if rather ¢ sive, Firestreak, and 
the development of the Blue Streak ICBM. Here nuclear dis- 
armament must be considered, for some thoughts are being given 
to a rethinking of our defence plans if the politicians should 
decide (and this seems unlikely to the author) to throw away all 
its big bombs. If that happens Blue Streak would become redun- 
dant as a weapon and so might Avro’s Blue Steel stand-off bomb. 
In their place might come the supersonic bomber to carry con- 
ventional bombs, mentioned earlier. 

This is all looking far into the future—which is exactly where 
the new Ministry and the leaders of the aircraft industry are 
peering. The present business on the books is valuable, but it is 
bound to fall off in the coming years. It will not pick up again 
unless new aircraft can be offered and all the associated products 
which go with them. And they cannot be produced by the 
comparatively small companies which now make up the industry. 
So the Ministry is looking knowingly at the largest and strongest 
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firms, and the firms are looking in turn to see which of their 
smaller brethren they would prefer to eat! 

There is, of course, a warning to be sounded. The big groups 
must not become too huge, too cumbersome or too quarrelsome 
within themselves that they cannot work efficiently. And in this 
there is something of a parallel. The Ministry of Aviation wil] 
doubtless soon be known (as was the Ministry of Supply) by its 
initialk—M.o.A. The moa was a New Zealand bird, now extinct, 
Legend reports that it grew and grew until it got too heavy to fly 
—and then its enemies killed it! 

London S.W.1. G. Evans. 


Viscount Utilization 


N a letter which you published on November 6 Mr. R. S. Colvin 

stated that M.E.A. Viscounts attained a utilization of 2,742 

hours during 1958-59. He does not say whether the full fleet of 
seven aircraft was included in the calculation. 

B.E.A. only include what they call “service aircraft” in their 
computations. Out of the average fleet of 25 V.701 aircraft 18.5 
were used in dividing up the 45,727 revenue hours flown. A 
simple man would say that B.E.A.’s utilization was 1,829 hours 
per annum. As calculated at present the figure is likely to reflect 
a programme of modification as much as improvements in 
productivity ! 

The average stage for the V.701 fleet was 2.4 hours, and pre- 
sumably the figure for M.E.A. would be similar. American opera- 
tors have achieved utilizations of 3,400 hours on average stages of 
this length and less, under intensely competitive conditions. It 
appears a good target for which to aim. 

The value of high utilization springs from “volume profits” 
due to the extra revenue. The reduction in unit costs is quite 
secondary. In the era of the “million-pound aeroplane,” under- 
utilization of capital resources will become a much more serious 
matter. A profit-earning potential of around £100 an hour leaves 
no doubt as to the need to slip crews at meal times. But it may 
well emerge that Viscounts are still sufficiently valuable for a 
similar operational regime to be the most profitable. 

London, W.C.2. A. J. Luckie. 


CORRESPONDENCE IN BRIEF 


Mr. Basil Clarke writes to say that he has been commissioned to write 
a full history of airships and is anxious to make contact with ex-members 
of airship crews during and after World War 1. He may be reached 
c/o Herbert Jenkins Ltd., 3 Duke of York Street, London, S.W.1. 


Mr. Peter Rivers seeks information on kite-flying, and particularly 
on: how much organized kite-flying takes place in Britain and in Europe 
generally; kite-patterns and techniques used; air-navigation restrictions; 
international records; Oriental kites, and the Chinese centipede type; 
and use of ship-towed kites as anti-aircraft barrages in World War 2. 
Our correspondent’s address is: “Redwood,” Waterside, Marple, Cheshire. 


THE INDUSTRY 


Bearings for Radar Aerials 


THe claims of Roballo wire-race ball bearings in a particular 
application, i.e., that of carrying the axial and radial loads of 
radar aerial assemblies are the subject of a memorandum by 
Roballo Engineering Co. Ltd., 43 Dover Street, London, W.1. 
It is claimed that considerable savings in weight and cost can be 
effected by reason of the fact this type of bearing can carry all 
the axial loads, radial forces and tilting moments in a single unit. 
Spur gearing for the aerial drive can be machined direct into the 
upper (rotating) part of the bearing ring. The need for a fixed 
column or centre post is eliminated and the design allows free 
access space in the centre of the bearing. 

It is also stated that renewal of the parts of the assembly subject 
to wear is relatively simple and inexpensive in comparison with 
conventional types of bearing. Figures quoted for an 8ft 6in 
diameter Roballa bearing in a radar aerial made by the German 
Telefunken company show that the loads which it has to carry in 
a wind speed of 70 m.p.h. are: axial load, 13 tons; radial load, 
14.3 tons; tilting moment, 49ft tons. 

A wire-race ball bearing of 50in diameter has been supplied to 
—— 2 is at present undergoing tests in a radar unit with 
the R.A.F. 


IN BRIEF 


Mr. F. J. Turton, service manager of Gloster Aircraft Co. Ltd. for 
the past 14 years, has been appointed manager of the company’s factory 
and airfield at Moreton Valence. Mr. A. Serle, assistant service manager 
since 1952, succeeds him as service manager. 


Sir George Dowty, chairman of the Dowty Group and a former 
apprentice at Heenan & Froude Ltd., returned to Worcester on 
November 6 to present a challenge cup bearing his name to his old 
company’s “apprentice of the year.” On this first presentation the cup 
went to 21-year-old John C. Slater. It is to be awarded annually, 


British Insulated Callender’s Construction Co. Ltd. announce the 
retirement of Mr. C. H. Frankland, M.I.E.E., from their board and the 
appointment of Mr. R. Betley as an executive director. 


A leaflet from Sionic Ltd. of Cromwell House, 93 Wood End Green 
Road, Hayes, Middx, deals with their anti-static fluid, developed to 
obviate static-electricity trouble in plastics, paper, glass and other 
materials. 


Mr. C. B. Bailey-Watson, publicity manager of Bristol Siddeley 
Engines Ltd., is giving up his appointment on December 31 in order to 
establish a new public-relations agency, to be known as Bailey-Watson 
and Associates. 


The Decca Navigator Co. flying unit, in charge of Capt. W. Poulter 
and comprising Anson G-AGWE with associated crew-training establish- 
ment, has now moved from Croydon to Biggin Hill. Its new address 
is: Decca Navigator Co. Ltd., Biggin Hill Airfield, Biggin Hill, Kent 
(tel. Biggin Hill 2210). 


Mr. John P. White has been appointed manager of the Aircraft Divi- 
sion of William Mallinson & Sons Ltd. at Thames Road, Crayford, 
Kent. For many years he has been responsible for the development, 
and latterly the sales, of this company’s “Mallite” end-grain balsa 
laminates. 


Mr. H. P. Forder and Mr. A. R. Hay have been appointed directors 
of the United Steel Companies Ltd. Mr. Forder is director and general 
manager of the Samuel Fox subsidiary, and Mr. Hay is a director of 
Naylor, Benzon & Co. Ltd., who represent United Steels in the Newcastle 
area. 


Texas Instruments Ltd. have appointed a technical representative ® 
Germany, Edgar G. Knop. He operates from home and the address at 
which he may be contacted is: Ulm/Donau, Seutterweg 7 (tel. Ulm 
30811). Mr. Knop trained in the U.S. as a radio communications enginett 
and subsequently served with the U.S.A.F. in Germany, at Rhine-Mait 
Airport, with PanAm and with the U.S. State Department civil aviation 
division for Germany. As a radio facilities engineer, he designed the 
LC.A.0, com icati system automatic teletype. 
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SERVICE 
AVIATION 


Royal Air Forces 
and Naval Flying News 


Aid by Air 

ITHDRAWAL of R.A.F. flying-boats 

from service in the Far East has 
resulted in a new parachuting technique to 
bring medical aid to emergency cases at sea. 
Practice descents have been made from the 
F.E.A.F. Survival and Parachute School at 
Singapore and a six-man team led by W/C. 
Glen Thomson is ready to jump at an hour’s 
notice. Landing within 50 yd of a ship, 
they inflate their rubber dinghies, haul in 
their equipment (carried in a special water- 
proof bag) and wait to be picked up by 
ship’s boat. The team also parachutes into 
the jungle when necessary and last year 
rescued two Army pilots whose Auster had 
crashed. 


Coltishall Javelins 


ASED at Coltishall, on the flat Norfolk 

land between Norwich and the sea, 
No. 23 Sqn. was the third R.A.F. squadron 
to be equipped with Gloster Javelins and 
since May has been operating the FAW.7 
version armed with four de Havilland Fire- 
streak weapons. The squadron commander, 
W/C. G. I. Chapman, said when Flight 
visited Coltishall recently that they were 
now in a position to start full training with 
this primary armament. He emphasized 
that his crews were all considerably ex- 
perienced, having completed at least one 
tour in a day or all-weather fighter squad- 
ron. Each crew does a minimum of 20 hr 
flying per month, 40 per cent of it by night. 
The main requirement is to practise radar 
interceptions and 60 per cent of training 
time is spent on this. The remainder 
includes weapon-training (camera-guns 
being used to check individual accuracy) 
and routine flying procedures like con- 
trolled descents. I.L.S. is being installed 


at Coltishall, but in any case crews of 
No. 23 Sqn. (“Semper Agressus”) are ex- 
pected to be as all-weather as possible. As 


Bog. hoe rid be Force 
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A Javelin FAW.7 of No. 23 Sqn., whose work is referred to on this page. 


the Wing Commander Flying (W/C. D. G. 
Evans) observed, the squadron could and 
would get off under most conditions; but 
under some conditions, if the weather wor- 
sened, recovery might become difficult. 
Under normal circumstances No. 23 Sqn. 
observe ‘the Fighter Command peacetime 
weather minima of 800 yd visibility and 
250ft cloud base. The other squadron at 
Coltishall, which is commanded by a dis- 
tinguished ex-fighter pilot, G/C. H. A. C. 
Bird-Wilson, is No. 74, a day-fighter unit 
equipped with Hunters. An interesting 
feature of Coltishall is its equipment with 
Safeland safety barriers. 


Gallantry Rewarded 
(COURAGE displayed by Acting Sgt. 
Michael Childs when air quartermaster 
of a Hastings which crashed and caught 
fire after take-off from Khartoum in May 
has been recognized by the award to him 
of the B.E.M. Now stationed at Dishforth, 
where his trade is surface and safety equip- 
ment worker, Sgt. Childs stayed inside the 
burning aircraft until each of his 25 pas- 
sengers was safe. He had previously pre- 
pared them for a crash-landing, after failure 
of one engine induced a violent juddering; 
and his promptitude in opening the emer- 
gency exit and matter-of-fact way of miar- 
shalling his passengers proved an inspira- 
tion and prevented further difficulties. Sgt. 
Childs went into the blazing remains of 


This framed photo- 
graph of R.N.Z.AF. 
Ohakea was  pre- 
sented by the 
R.N.Z.A.F. to the 
R.A.F. V-bomber 
force which took part 
in the recent opening 
of Wellington Air- 
port. The aircraft 
line-up shows all fif- 
teen types, from the 
RAF., U.S.AF. and 
other visiting air 
forces, which took 
part in the inaugural 
display at Rongotai 

















The aircraft has two 
ventral fuel tanks and under each wing one drill (inboard) and one real Firestreak. The 
squadron badge on the tail, in red, depicts an eagle preying on a falcon 


the fuselage to rescue an N.C.O. who had 
been dazed by a falling stretcher post. 


Recording Calshot’s History 


PHOTOGRAPHIC record of R.A.F. 

Calshot, which has had a long and 
distinguished connection with British 
aviation, is being compiled and an appeal 
has been made for suitable material 
S/Tech. R. Bowyer would be glad to 
receive photographs, particularly of the 
two war periods, from former personnel 
and states that all material will be looked 
after carefully and returned if required. 
Correspondence should be addressed to 
him at the Sergeants’ Mess, R.A.F. 
Calshot, Southampton, Hants. 


No Lenger Unsung 


N Flight on May 16 a letter on “unsung 

heroes” of the 1914-18 War from Mr. 
E. C. D. Malone mentioned Capt. Carbery 
of No. 59 Sgn., 
whose action at 
Achiet le Petit on 
the Somme in Octo- 
ber 1918 was the 
origin of the 
squadron’s “broken 
wheel’? badge 
(reproduced here). 
Now Mr. Malone, 
who himself wit- 
nessed the incident 
from a Bristol 
Fighter of No. 7 
Sqn., has written to 
say that the former Capt. Carbery- 
Brig. D. H. M. Carbery, M.C., D.F.C.- 
died in Cornwall earlier this year. At 
Achiet le Petit, flying an R.E.8, he shot-up 
and captured a German battery—hence the 
broken wheel. His former squadron is now 
equipped with Canberras in the light- 
bomber réle and based at Geilenkirchen in 
Germany. 





IN BRIEF 


Transport Command aircraft are shortly 
taking part in “Winged Coachman,” an air 
mobility exercise in N. Ireland, with the 
Strategic Reserve 

* * * 

Three Groves Awards were presented by 
the sponsor, Maj. L. G. Groves, at Air Ministry 
on Wednesday last week. The air safety prize 
went to P/O. S. L. Ashby of R.A.F. Melksham, 
for inventing an emergency radio switch for 
Hunters; the meteorology prize to Mr. R. A. 
Hamilton, who is i/c. the Meteorological Office 
at Prestwick and was on the 1952 and °55 
British North Greenland expeditions; and the 
air meteorological observers’ award to F/Sgt. 
B. Hunt of No. 202 Sqn. who flew 537 hr as 
an air meteorological observer last year in 60 
sorties, 18 of them from Christmas Island 
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Last week a strike by oil companies’ drivers grounded the entire Aer Lingus fleet, and domestic and European services were brought to a stand- 
still. This photograph depicts the scene at Dublin airport before operations were resumed on Monday and Tuesday. Two of Aer Lingus’ Viscount 


707s are to be acquired by Tradair, who will sta 


AIR COM 


B.O.A.C.’s SEVEN SEAS FOR SALE 


HE ten DC-7Cs which B.O.A.C. ordered in 1955 as an insur- 

ance against late delivery of Britannias are formally up for sale. 
Two are being placed on the market at an arbitrary figure of 
$1 million (£357,000) each—arbitrary because no realistic price 
can be quoted where there have been no transactions for the past 
year. A Flight study of piston-engine airliner prices (August 21, 
1959) showed that three DC-7s were then on offer at £384,500 
each and two DC-7Cs at £536,000 each, but there had been no 
bids for these types. 

The Corporation paid $36,500,000 (£13 million) for the ten 
7Cs and spares in 1956, so that in three years the fleet has depre- 
ciated to a book residual value of about 25 per cent of the new 
price. In 1956, the year when the 7Cs went into service, B.O.A.C. 
reviewed their obsolescence policy and recorded in their annual 
report for that year that they would apply as a minimum to the 

>-7C and the Britannia fleets a seven-year life with a 25 per cent 
residual value at the end of that period. Provision was made for 
reviewing this policy from time to time. As the cost was to be 
written-down in equal annual increments, the Corporation’s book 
loss on the 7Cs and spares at the end of three years would appear 
to be of the order of $15 million (£5.3 million). The aircraft are 
on offer for sale to dollar areas; this was a Parliamentary condition 
of resale when the purchase was originally sanctioned. They will 
be withdrawn from service next autumn. 

Footnote: B.O.A.C.’s annual report for 1954-55, page 21, said: “An 
express undertaking was given to the Ministry of Transport and Civil 
Aviation that [the DC-7Cs] would be sold when the long range Britannia 
300s were in scheduled service on the North Atlantic.” The Britannia 
entered North Atlantic service in December 1957 


CIRCULARIZING NOISE 


‘THE Ministry of Aviation has issued, in Civil Aviation 
Information Circular 107 /1959, a reminder to pilots about the 
noise-reducing techniques that they should adopt. These are: (a) 
When approaching to land maintain an altitude of at least 1,500ft 
above the aerodrome until within five miles of the threshold and 
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LENGTH OF FLIGHT SIGMENTS 
U.S. 707 and Electra costs and block speeds (see col. 2) 





operations with them in January 


ERCE 


therebfter do not deviate substantially from the angle of approach 
that would be followed when using ILS or GCA. (b) When taking 
off, climb as soon as possible to at least 1,500ft. 

fe circular adds that, as the climb techniques that will result 
in th¢ least disturbance will depend upon the aircraft concerned, 
pilots should be aware of the optimum flight path to be followed. 
(No distinction is made in the circular, incidentally, between jet 
and piston-engined aircraft.) Results of noise and height surveys 
now being regularly carried out, particularly around London Air- 
port, “provide convincing evidence that pilots do not in general 
fly lower than necessary” but the circular emphasizes that “every 
effort” should be made to cause as little disturbance as Possible, 
particularly when landing or taking off. It ends with a warning 
that legal proceedings may be instituted if Rules of the Air and 
Air Traffic Control are contravened. 


INDEPENDENT’S VIKING SALE 


S readers of our advertisement columns will have noticed, the 
receiver and manager for Independent Air Travel is offering 
for sale through W. S. Shackleton Ltd. Independent’s four 36-seat 
Viking 1Bs. They are for sale as a package deal at £30,000 less 
spares, but offers will also be considered for individual machines 
with their spares. Secondhand market prices of Vikings range 
up to £20,000 and as low as £5,000 
The aircraft concerned are G-AHPR, -AMNR, -AJCE and 
-AJEU. Three of the four have certificates of airworthiness which 
will remain valid until spring of next year; hours since new range 
from 10,717 to 14,762 and engine hours since overhaul range from 
15 up to 1,385. Disposal of these aircraft accounts for a sub- 
stantial part of the Independent fleet, which at the cessation of 
operations consisted of four Vikings and four DC-4s. 


PROOF OF THE PUDDING 


BLock to block speeds recorded by Boeing 707s in U.S. 
domestic service have averaged less than 450 m.p.h., due 
largely to air traffic control problems—mainly the inability to 
obtain optimum clearances and the necessity to conform to piston- 
engined procedures. This is one of the points made in an interest- 
ing analysis by the American publication Airlift (November issue) 
of the economic record of the new American turbine airliners. 

Fuel consumption of the 707 has been 25 to 40 per cent higher 
per flying hour than was expected, adding £18 to £27 (sterling 
— ersions) to the cost per flying hour. American Airlines report 

n Electra operating cost per mile of about 11s, compared with 
Lockheed’ s estimated 9s 6d. Likewise 707 costs forecast at just 
over lls a mile have so far averaged out at about 12s 6d. 

Though these actual costs have inevitably come out higher than 
the formula costs the disparity is remarkably small considering 
that the aircraft have been in service for only a year. 

Of particular interest is American Airline’s estimate that the 
seat-mile cost of its 707s was 1.56d per seat mile compared 
1.82d per seat mile for its DC-6Bs and 2.48d for its DC-7% 
Further evidence that the seat-mile operating cost of the big 
jets is far below that of the piston aircraft which they replace 
comes from T.W.A.: their 707 seat-mile cost has been 1.75d com- 
pared with 2.12d for the L.1049G and 2.38d for the L.1649A. 

Reproduced (left) is a graph from the article showing how 
Boeing 707 and Electra actual achieved costs and block speeds 
have been varying with stage length. 
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AIR COMMERCE... 


LOW FARES: (1) OPEN RATE ' 
DVANTAGE of the open rate situation that will exist on 
African routes after April 1 next year is to,be taken by South 

African Airways, who are to introduce economy fares when their 

three Boeing 707s are in service next October. S.A.A., it will be 

recalled, were among the airlines that supported B.O.A.C. at 

Honolulu in their demand for economy fares on the African 

routes; and it is not surprising that S.A.A. (who operate South 

African services in pool with B.O.A.C.) now have the Corpora- 

tion’s full support. The new fare would be £122 single and £219 

return compared with the present tourist fare of £152 single and 
£273 return (reductions of 20 per cent). For S.A.A.’s Boeing 707s 
to break-even at the present frequencies on the London - Johan- 
nesburg route the airline would have to double its traffic and 
carry, in effect, all the 26,000 passengers that now pass through 
Jan Smuts Airport on international flights. 


LOW FARES: (2) V.L.F. 

T has been suggested that one reason for B.O.A.C.’s insistence 

on economy fares at the I.A.T.A. traffic conference was the 
pressure from British independent airlines for low fares on British 
cabotage routes. While decisions on Very Low Fares still remain 
to be taken, Eagle are clearly attempting to force the issue by 
operating a number of services from different cabotage points. 
Such a flight was operated in October from Hong Kong (see 
“What is a Scheduled Service?” Flight, November 6, page 491) 
and two further return services to the United Kingdom at Eagle’s 
V.L.F. fare level are to be operated on December 13 from Bermuda 
and on January 10 from Nassau. The respective fares are £124 
and £154. 


LOW FARES: (3) RATE WAR 

OR some weeks past—and many months in advance of 

March 31, 1960, when the current I.A.T.A. rate fixing period 
ends—airlines operating on the routes between Europe and South 
America have been involved in a fiercely competitive rate war. 

The trouble seems to have started with Panair do Brasil and 
Aerolineas Argentinas who, because their respective governments 
have never ratified I.A.T.A. provisions for the enforcement of 
minimum fare agreements, have been offering competitive dis- 
counts of between 3 and 40 per cent on services to Europe 
over a period of years; in the case of Panair, ever since the end 
of its association with PanAm. While doing this successfully they 
have opposed the introduction of tourist fares on these routes. 

Mounting discontent at this attitude by European airlines led to 
their matching reductions with their South American competitors 
pound by pound and dollar by dollar until finally all ten airlines 
(B.O.A.C., Aerolineas Argentinas, Panair do Brasil, Iberia, Air 
France, Alitalia, K.L.M., S.A.S., Lufthansa and Swissair) were 
involved. The Air Union airlines, Air France, Alitalia and Luft- 
hansa apparently offered their reductions in concert—the first 
time that Air Union have moved together in this way. For 
B.O.A.C., who are to start Comet services to South America on 
January 25, it rapidly became a question of heads I lose, tails you 
win, and although they are now able to guarantee exceptionally 
high load factors up to the end of August next year, they have 
been forced to offer fare reductions of up to 40 per cent in order 
to do so. And because they were in any case hopeful of reasonable 
load factors once these services started, they are almost certain to 
lose money at these fares; it will only be less than if they had 
insisted on receiving from South American passengers the full 
I.A.T.A. fare with no subsequent return discount. 

B.0.A.C.’s viewpoint is that “We are very reluctant to adopt this 
procedure, but we feel compelled to do so because all airlines 
which are already operating on the South Atlantic route to South 
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America are undercutting fares, and we must do likewise if we 
are to be competitive.’ 

Aerolineas Argentinas say that rebates now offered are up to 
50 per cent. They have appealed to 1.A.T.A. for a solution and 
on Tuesday and Wednesday of this week a meeting between the 
airlines serving the routes between Europe and South America 
was to be held in Paris with the object of again rationalizing the 
fares to be charged. This may well serve as the prototype of other 
such traffic conferences when open-rate situations lead to un- 
restricted competition. 


CORPORATION CO-OPERATION 


Bore Corporations have now submitted to the Minister of 
Aviation their comments on the Select Committee report on 
Nationalized Industries. These are reprinted in Hansard for 
November 16. Among the comments are the following: — 

“The appropriate heads of departments in the two Corpora- 
tions,” say B.O.A.C., “are exploring the possibilities of increased 
co-operation with the view to achieving economies without 
unacceptable loss of efficiency or revenue to either Corporation.” 
A further report would be submitted “in due course.” 

B.E.A., after dismissing the idea of a merger (which in any 
case the Select Committee was against) says that the two Corpora- 
tions “are again making a joint survey of the possible fields for 
co-operation. The issues must turn on what is, or is not, more 
economic; this in turn calls for extensive costings which inevit- 
ably take, time.” A survey was being undertaken as “a matter of 
urgency.’ 

In this new age of closer airline co-operation, in which the 
carriers of different nations are surrendering some of their 
sovereignty in the interests of economy (e.g., Air Union, Air Arab, 
S.A.S.-Swissair, and other groupings in Africa and South America), 
it is a remarkable fact that B.O.A.C. and B.E.A.—on the evidence 
of the Select Committee—operate no joint technical or operational 
services whatsoever. The subject was reviewed in a Flight leading 
article on September 25. 

B.E.A.’s BIGGEST PROFIT YET 
‘THE encouraging U.K. traffic trends for 1959 shown in the last 

edition of “How Grows It?” (Flight, October 23, page 443) 
are continuing. British European Airways report that their traffic 
in September was 20 per cent up on the previous September and, 
more important, load factor was up no less than ten points to 
74.6 per cent. This was probably the highest monthly jump in 
this index of profitability ever achieved by B.E.A. But Lord 
Douglas, in a statement last week, noted that the good load factor 
situation was largely due to the fact that capacity had only increased 
by a small amount (5 per cent) in 1959 compared with 1958. He 
defines B.E.A.’s “big task for 1960” as the need to fill an increase 
of something like 20 per cent in capacity offered, brought about 
by the introduction of Comets and Vanguards. 

The chairman also struck a cautionary note about the heavy 
pre-operational development and training expenditure now being 
incurred by the Corporation. The cost of introducing Comets and 
Vanguards will be borne in the 1959-60 accounts: these include 
standing charges on aircraft delivered before the end of that year 
(five or six Comets and possibly one Vanguard) and the cost of 
pilot training. He points out that no fewer than 350 pilots, half 
the total strength, will be undergoing conversion training of one 
sort or another this winter (see Flight, October 30, page 478). 

Notwithstanding these heavy costs, Lord Douglas is confident 
that “short of something completely unforeseen, we should com- 
plete the financial year with a larger profit than we have ever 
achieved before.” The highest net profit so far achieved by B.E.A. 
was £1,054,807 in 1957-58. 


Here is the first Avro 748 fuselage, now out of the jigs at the company’s 
Manchester factory. Both port and starboard wings have since been 
attached. Meanwhile, A.W.A. are manufacturing the tail unit, Hawker 
the ailerons, Gloster certain fuselage details and sub-assemblies, and 
Folland the pilots’ seats, nosecone and tailcone 
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AIR COMMERCE... 


HERE can be few manufacturers who would claim that their 

aircraft was cheaper to operate per seat-mile over short- 

medium routes than the Vanguard. This aircraft has, of 
course, very large capacity (139 seats max.), and one of the chief 
criticisms heard levelled against it by the airlines is that it might 
be too big. But Vickers estimate, with all their assumptions clearly 
stated, that even with a traffic offering per flight as low as about 
50 passengers when the Vanguard goes into service in 1960-61, its 
profit potential over a seven-year period is very high. 

Vickers have already claimed that the Vanguard is capable of 
making a 10 per cent profit at fares up to 50 per cent lower than 
current European tourist rates, and 20 per cent lower than current 
lowest U.S. rates. Given the opportunity it could bring to short- 
range air transport a price-cutting capability that would make 
travel for the masses a reality rather than the empty airline slogan 
it is at the moment. Perhaps this is B.E.A.’s intention; meanwhile 
let Vickers state their case. 

Their examination of the Vanguard in U.S. domestic service 
assumes a 300 st. mile sector and a passenger 
availability of as few as 40 people per flight 
in 1958, growing at a conservative 10 per cent 
a year. These modest assumptions give a 
passenger load of 58.5 in 1962, which is taken 
as the first full year of Vanguard operation. 
An initial freight availability of 2,000 Ib in 
1958, also growing at an annual 10 per cent, 
gives 2,928 lb per trip in 1962. 

With these initial loads, and a revenue rate of 5.34 cents a 
passenger st. mile, and 21.8 cents a freight ton-mile, a single 
Vanguard would make over $6} million profit in an operating 
period of seven years. Airlines with longer average stage lengths 
than 300 miles, and with average loads greater than 40 passengers 
in 1958, would make considerably higher profits. 

In examining these figures it should be remembered that the 
Vanguard is assumed to be used in a 120-seat tourist layout, so 
that it would start operating at only a 48.5 per cent passenger load 
factor. This would leave payload available for capacity freight in 
the 1,360 cu ft cargo holds of nearly seven tons at medium freight 
density. In fact, the Vickers study assumes only about 14 tons 
of freight initially carried in 1962—again, a modest assumption. 

A previously published examination of the Vanguard in a 
139-seat economy-class réle has shown that, at 65 per cent pas- 
senger load factor and no freight, the aircraft can make a 10 per 
cent profit at promotional fares up to 50 per cent cheaper than 
current European tourist rates, and at a fare average of 20 per cent 
cheaper than current U.S. coach class (22 per cent cheaper on an 
examined route of 309 st. miles). 

The basis of the Vanguard profitability analysis is the A.T.A. 
formula cost curve for the aircraft, which at the 300-mile point 
selected is 180 cents per aircraft st. mile. It is realized that 
A.T.A. formula costs are theoretical, but Vickers point to the fact 
that with both the Viscount V.745 and the Viscount V.812, the 
actual achieved costs in the U.S.A. have been significantly below 
the A.T.A. formula costs for those aircraft. Vickers believe that 
they have a good reputation for the integrity and realism of their 
cost evaluations. 

The basic cost assumptions are: 
(2) utilization, 3,000 hr per year; (3) direct operating costs, 180 
cents/st. mile; (4) total operating costs (2 xX D.O.C.), 360 
cents/st. mile; (5) total cost per 300-mile flight, $1,080; (6) number 
of flights per year, 2,950; (7) total (direct plus indirect) cost for 
one aircraft per year, $3,186,000. 

Passenger revenue, as has been stated, is based on a 40-passenger 
load in 1958, increasing at 10 per cent a year to 103.7 passengers 
(86 per cent load factor) in 1968. The freight load is taken at one 
short ton in 1958, increasing at 10 per cent per year to 5,187 Ib 
in 1968. 

The revenue rate for coach passengers is taken at 5.34 cents/st. 
mile, and freight revenue at 21.8 cents /ton-mile. 

On the above stated loadings, the total revenue to set against 
the total annual operating cost of $3,186,000 per aircraft, would 
work out as follows :— 


(1) sector length, 300 st. miles; 
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The Case for the Vanguard 


PROFITABILITY ON THE SHORT STAGES 


inflation on real income, clearly show that the Vanguard has 
remarkable profit potential even on a 300-mile sector. Should 
the low fare passenger rate be reduced by as much as 20 per cent, 
experience in Europe has shown that the resultant rise in traffic 
will more than offset that reduction. It is because the Vanguard 
is big enough profitably to absorb such a traffic increase, and 
because the spread of economy-class fares is likely to be the next 
major trend in world aviation, that the Vanguard is claimed to be 
the finest vehicle on offer for short- and medium-haul routes. 

Practical flight trials of the Vanguard on a number of inter-city 
trips have shown that turboprop speed flexibility gives block times 
which are competitive with, and in many cases (due to better 
A.T.C. flexibility—see page 652, “Proof of the Pudding”) better 
than, those of the jets. 


European Profit 


The European costs and revenues for the Vanguard, at the 
same loads and growth rates as for the U.S. case, show a seven- 
year profit figure as high as $19 million (£6.8 million). This 
considerably higher figure than for the U.S. stems from the fact 
that the direct operating costs are the same (181 cents per aircraft 
mile, as against 180 cents in the U.S.A.), but the current revenues 
are much higher—8.0 cents a tourist passenger-mile, and 50 cents 
a freight ton-mile. For European purposes a stage length of 
340 st. miles has been taken, this being the average European 
flight distance. The extra 40 miles also enhances the Vanguard 
profit figures over those for the 300 miles sector examined for the 
U.S.A., but this gain is offset by a utilization figure of 2,500 hr 
a year instead of 3,000 hr. 

The European Vanguard costs are based on the Vickers’ direct 
cost curve for the aircraft which, at 340 miles, shows 181 cents 
per aircraft mile. The assumptions are a fuel price of 20 cents 
per U.S. gallon, a cruise altitude of 20,000ft, and recommended 
engine and airframe spares holdings. Vickers’ experience of 
European operations with the Viscount has been utilized in com- 
piling these Vanguard costs. Assumptions :— 

(1) Stage length, 340 st. miles; (2) utilization, 2,500 hr/ year; 
(3) direct costs, 181 cents/st. mile; (4) total costs (2 x D.O.C), 
362 cents/st. mile; (5) number of flights per aircraft per year, 
2,190; (6) total (direct plus indirect) cost per annum per ai 
$2,695,500; (7) passenger revenue, 8 cents/st. mile; (8) freight 
revenue, 50 cents/ton-mile. 

The above costs and revenues, at the passenger and freight 
loads already detailed for the U.S.A., give the following profit 
figures per aircraft over the $2,695,500 costs just stated :— 


























Passenger Freight Total Annual 
Year Revenue Revenue Revenue Profit 
$ 4 $ 

1962 2,764,652 282,450 3,047,102 — 138,900 
1963 3,043,480 310,714 3,354,194 + 168,200 
1964 3,350,663 341,775 3,692,438 506,400 
1965 3,686,202 385,570 4,071,772 885,700 
1966 4,050,096 413,545 4,463,641 1,227,700 
1967 4,456,524 454,832 4,911,356 1,725,400 
1968 4,900,758 500,364 5,401,122 2,215,100 
Total profit over seven years $6,589,600 























Passenger Freight Total Annual 

Year Revenue Revenue — — 
1962 3,484,728 545,047 4,029,775 1,334,300 
1963 3,836,179 599,589 4,435,768 1,740,300 
1964 4,223,371 659,529 4,882,900 2,187,500 
1965 4,646,304 - 427 5,371, Ll 2,676,300 
1966 5,104,978 798,025 5,903,00 3,207,500 
1967 5,617,262 877,697 6,494, 339 3,799,500 
1968 6,177,201 965,560 7,142,761 4,447,300 
Total profit over seven years: $19,392,700 








It is Vickers’ belief that the above figures, even allowing for 
arguments about A.T.A. cost curves, and for a reducing effect of 


a phenomenally economic and profitable aircraft.” 








On this evidence it is claimed by Vickers that the Vanguard js 
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1958) that the Comet is “the right sized jet at the right time” 

has recurred many times since. The phrase has been used 
in the manufacturer’s Comet 4 promotion, and it could well be 
this “image” of the Comet which has brought about what Lord 
Douglas referred to last week as the current “revival of interest” 
in the Comet. 

What is the reason for the fact that airline minds now appear 
more open to the Comet 4? Its good operational reputation is no 
doubt helping the sales campaign; but probably more important 
is its attraction to airlines who want jets but who are genuinely 
worried about finding the traffic to fill the big jets. No one argues 
that the Comet has lower seat-mile costs than the 707 or the 
DC-8; but de Havilland do argue that lower seat-mile costs are 
fictitious if the seat-miles are not sold. Their argument, in a 
nutshell, is that on all but a few heavy traffic routes, ¢.g., the 
North Atlantic, the Comet is the right-sized jet, that its moderate 
size permits higher frequency, and that this in turn generates 
traffic. 

Last week the firm issued a statement headed “The Snowballing 
Profit of the Comet.” The points made are 
here presented without further comment so 
that the case can be judged on its merits. 

Comet competitors, say de Havilland, fall 
into two groups: turboprops and turbojets. 
Taking turboprops, it was immediately 
obvious that they would inevitably suffer 
because of their slower speed. No potential 
passenger would wish to fly 100 kt slower 
than he need at a lower standard of comfort. The only possible 
inducement was a difference of fare. This would have to be 
considerable. Since most passengers paying their own fares 
rarely contemplated a journey costing more than £40, the fare 
differential would have to be of the order of 15 per cent. This 
would necessitate a 30 per cent difference in direct operating 
costs. Calculations showed that while in certain cases there was 
a difference in operating costs between the Comet and its turbo- 
prop competitors, it was much smaller than was frequently 
implied and in no case would it support a fare differential large 
enough to make the turboprop more profitable. The turboprop, 
quite obviously, was not the answer in a competitive situation. 

It was assumed that an airline purchased a fleet of three Comet 
4Cs for a thrice-weekly service between Europe and Tokyo, the 
average stage being about 1,500 n.m. A medium- -range jet, “Jet 
A,” was taken as a typical competitor—not so large as the largest 
jet aircraft offered, nor so range-limited as was the smallest. 
Fig. 1 showed that the Comet broke even at eight passengers 


Ts suggestion in these pages over a year ago (August 21, 
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Fig. 1 (right) shows that, 
at a 75 per cent load 
factor, the Comet 4C 
breaks even with eight 
Passengers fewer than 
Jet A. Fig. 2 (far right) 
shows the comparative 
build-up of frequency, 
and Fig. 3 (above) shows 
the comparative profit 
per year 
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The Case for the Comet 


PROFITABILITY ON MEDIUM STAGES 


fewer than Jet A. This meant that the Comet 4C would more 
readily allow a change in its frequency than Jet A; the increased 
cost of operating a further flight could be sustained with greater 
ease, and frequency led to increased traffic 

Taking a datum frequency of three flights a week on the route 
considered the Comet 4C and Jet A were operated in mixed 
first-class and tourist-class arrangements. It was assumed that 
150 passengers travelled on the route per week and that traffic 
increased at 10 per cent a year until passenger load factor reached 
75 per cent. Comet 4C frequency was then changed, giving an 
additional traffic growth at the expense of Jet A at the rate of half 
the percentage increase in frequency, an increase assumed to 
happen over three months. Fig. 2 showed the comparative build- 
up of frequency; the Comet increased frequency only two and a 
half years after the start of operations and thereafter at ever 
decreasing intervals, whereas Jet A was obliged to remain at its 
initial frequency for at least six years. 

If this exercise was repeated for other jet competitors it would 
be found that their ability to increase frequency occurred even 
later. The conclusion was obvious. Looking at Fig. 3, the Comet 
would achieve considerably more profit per year, its lower break 
even number of passengers giving it a | in the first year of 
operations which took it irrevocably beyond Jet A’s grasp. The 
purchase of a fourth Comet 4C in the fifth year of operation 
would not alter this situation. The Jet A fleet could remain at 
three but would make less money; similarly a fleet of even larger 
jets than Jet A, having a lower cost per seat-mile, was even less 
profitable. So far as Cumulative profit was concerned, the Comet 
would make about $35m compared with Jet A’s $25m. (Profits 
were based on costing to the A.T.A. method in the case of each 
aircraft.) 

The de Havilland statement concludes by saying that nobody 
would be so foolish to suggest that the big jet had no application; 
it had, on the heavy traffic routes such as the North Atlantic 
(14-28,000 seats per week) and the U.S. transcontinental routes. 
But on other trunk routes, such as that from Europe to Tokyo, 
frequency was very much lower and only a small portion of the 
traffic travelled end to end. Seats per week on such routes ranged 
mostly from 1,000 to 5,000. 

It is clear, say D.H., that the “only aircraft which can offer the 
combined ticket-sale strengths of speed, comfort and frequency 
is the Comet—the profitable aircraft par excellence.” 
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AIR COMMERCE 


JETS IN THE HANGAR 


‘THE Air Transport Association of America recently he!d in New 
Orleans a fact-facing conference on engineering and mainten- 
ance experience to date in the jet age. A number of quotations are 
worth putting on record. 

The planning superintendent of T.C.A., Mr. H. J. Heinrich, 
said that though an aircraft like the DC-8 cost more than £2m, 
schedules were planned on the basis of one standby aircraft. This 
could cost at least £350,000 a year in depreciation and insurance. 
One jet could bring in revenue at a rate of £1,000 per hour at a 
70 per cent load factor, which added up to about £8,500 per day 
at eight or nine hours’ utilization. When the potential hourly 
operating profit of piston aircraft, £180, was related to the hourly 
operating profit of the jets, £715, there seemed to be a big enough 
incentive to “start talking about utilizations of 12 hours or more.” 

Mr. Heinrich added that if load factor were increased by only 
one per cent the additional earnings were equivalent to a reduc- 
tion in maintenance costs of 18 per cent. The tying up of a jet 
every 2,500 hours for a five-day check could cost a great deal, 
and T.C.A.’s plans called for a programme that avoided the 
“big checks.” 

The manager of Pan American’s Adiantic Division, Mr. R. M. 


FLIGHT, 27 November 199 


Elected Master of the Guild of Air Pilots 
and Air Navigators for 1959-60 is 
Dr. Kenneth G. Bergin, director of per. 
sonnel and medical services at B.OAC 
and honorary medical adviser to the Guild 


Adams, said at the same conference: “The jet requires that you 
plan well, quicken your pace, train your organization, improve 
your communications, provision well, equip thoroughly and be 
prepared to spend a lot more maintenance money per flight 
hour. . . .” One could not walk away from problems; one cleared 
them to another station—“and they are back again facing you ” 
before you close the office door and go home.” Overhaul shops” 
that used to work one shift five days were now on multiple shift” 
12 days. A simple hydraulic problem might take 12 hours before 
the aircraft could be returned to service. The engines were 
removed five different times for fixes or inspections before they 
reached the 800 hr overhaul. With ground equipment the main 
problem was “not ordering enough.” 
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BREVITIES 


A repeat order for eight Lockheed Electras has been placed by North- 
west to bring the total fleet to 18 aircraft. 


Registrations for ten Handley Page Dart Heralds appear in the 
November issue of the British Register of Civil Aircraft. The batch 
includes G-APWA to G-APW]. 

Though it appears unlikely that the necessary operating permit will 
be granted by the United Kingdom Government, the C.A.B. has now 
designated Northwest Airlines as a second U.S. carrier to serve Hong 
Kong in addition to Pan American 


It is now possible that a second 1.A.T.A. traffic conference will be 
arranged for early next year. The airlines still hope to avoid the open 
rate situation that was the outcome of the Honolulu conference last 
October 

A DC-7B of National Airlines came down in the Gulf of Mexico on a 
flight from Miami to New Orleans on November 15. Though wreckage 
was found there were no survivors among the 35 passengers and crew 
of five on board 


Canadian Pacific Air Lines have just signed a new Britannia overhaul 
contract with Bristol. The contract is in respect of 3,000-hr over- 
hauls of C.P.A.L.’s eight Britannias, covering the period February 
1960 to 1961. Bristol have already been doing 1,800-hr Britannia 
overhauls for the airline at Filton 


The new Air Trainers Comet 4B simulator installed at B.E.A.’s 
training base at Heston will cut airborne Comet 4B training time to 
sbout seven hours. The unit, which was handed over to Lord Douglas 
by Air Chief Marshal Sir John Baker, chairman of General Precision 
Instruments Ltd., cost £180,000. About 90 B.E.A. pilots will receive 
training on it during the next six months. (See also page 630.) 


Commenting on reports last week that Misrair was likely to purchase 
three Comet 4Cs, a de Havilland spokesman said: “We have been in 
negotiation with Misrair for nearly a year. The only problem has been 
one of finance and if the present Government talks about Anglo- 
Egyptian trade are satisfactorily concluded it may mean that we shall 
get a Comet contract.” Misrair say that delivery would be next June. 


Airtime 
Z. Negotiations between Indian 
Airlines and Fokker for the pur- 
chase of five Friendships are 
said to have reached an advanced 
stage. It is reported from New 
Delhi that “the major part of 
the price” will be paid in iron 
manganese ore 


Prestwick, second largest in- 
ternational airport in the United 
Kingdom, is to have a duty free 
wines and spirits shop, the first 
one to be opened at a British 
airport. There will also be one 
at Renfrew 


This is the cover of “ Airtime,” a 
new timetable for air travel in 
Europe. It has been prepared 
as a joint effort by 13 scheduled 
European airlines and the Air 
Research Bureau. It is published 
by Thomas Skinner and Co., 
London, E.C.2, price 4s 
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It is reported that REAL of Brazil has converted its order for four 
Convair 880s to an order for four Convair 600s. Deliveries will be in 
the summer of 1961. 


The two CL-44Ds provisionally ordered by Slick Airways may be 
bought in part exchange for two DC-6As. It is reported that Canadair 
will accept the two piston transports as a £715,000 trade-in. Cost to 
Slick of each CL-44D with spares is reported to be about £1.8m. 


The first 59 Electras have now had the nacelle tilt-up modification 
at a cost estimated by Lockheed as “in excess of $5m.” The work began 
last June and the nacelles have been tilted up 3 deg to reduce noise 
and vibration. 


It is reported that the cost to American Airlines of converting its 
707-120s to B standard (turbofans and “speed wing”) will be about 
£463,000 per aircraft. The first 707-120B will be completed by 
November 1960, and the whole fleet by August 1961. 


Cyprus has reportedly rejected Eagle’s proposed “V.L.F.” (very 
low fare colonial coach) service. They are the first colonial authority t 
reject an Eagle application, which was heard in Cyprus last May a 
reported in Flight for May 22, 1959, page 725. “Changed political 
circumstances” were quoted as the reason. 


Air Ceylon are to operate two Lockheed Electras, probably by arrange- 
ment with K.L.M., as from mid-1960. The Electras would be used on 
a service (for which traffic rights were recently obtained from the 
Chinese) to Canton, and on other services to Hong Kong and Djakarta 
for which traffic rights are being negotiated. 


Qantas have now taken delivery of two of their four Electras, and 
will put them into service in December on routes linking Tokyo via 
Darwin, Manila and Hong Kong. By January Electras will be operat- 
ing to Singapore, Melbourne, Perth, Djakarta and Port Moresby. 
Qantas deliveries took Electra production past the 100 mark. 

Sabena may order four Caravelles and place an option on a further 
four. This would mean that, of the Air Union carriers (Air France, 
Lufthansa, Sabena and Alitalia) only Lufthansa has still to decide of 
its medium jet. It is reported that Iberia is likely to order Caravelles 
in the near future. United Air Lines are also said to be considering 
the purchase of six. 


S.A.S., who have taken over Thai Airways to form Thai Airways) 
International, will operate over the existing routes with a fleet of four 
aircraft operated by S.A.S. crews. Forty S.A.S. personnel are to jom@ 
Thai later this year, prior to the start of operations in January. The 
manager of Thai Airways, Commander Prasong Suchiza, become? 
general manager of Thai International and administration will be in the 
hands of Mr. Erik Hansen of S.A.S. ° 


B.O.A.C. may have to impose fron: December 1 a surcharge of 
between £2 10s and £3 10s on Comet 4 flights between Tokyo 
Hong Kong. This is the result of pressure from Japan Air Lines. Pai 
American 707 flights would be similarly surcharged. Previously, the 
Japanese Government had imposed jet surcharges on the trans-Pacific 
route flown by PanAm 707s between Tokyo and San Francisco. Theat 
were at a rate of about £7 first class and £5 tourist. : 


Both the British independents Eagle Airways (Bahamas) and Bahama 
Airways have applied to the C.A.B. to operate a service from the Ba 
to Miami and beyond to Palm Beach, Fort Lauderdale and T 
The C.A.B. does not consider that there is room for two British 
on this route, in view of likely traffic diversion from the designa 
American carrier Mackey. The Board considers that the United King® 
dom Government should designate the carrier. : 
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